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FOEEWORD. 


In virtue of his office as Prosector to the Zoological 
Society of London, Dr. Charles Sonntag has exceptional 
opportunities for original observation in comparative 
anatomy ; and ever since he has occupied this position 
he has interpreted’ his duties in the most generous vray 
as the patient and indefatigable collector of exact 
information, which in the Proceedings of the Zoological 
Society and -in other ways he has promptly made avail- 
able for others to use. 

Some time ago I ventured to suggest ‘ to him that he 
could render an invaluable service to students and in- 

. I 

vestigators if^ ha .would .prepare andj)ublish full accounts 
of the anatomy of the anthropoid apes based upon his 
personal observations, with such comparative and 
bibliographical notes as would make his report a 
standard work of reference for anthropologists and 
anatomists.^ This book represents the realization of 
that scheme. * * ^ ^ a , 

Its importance depends upon the fact that it is an 
impartial and reliable statement of facts based upon 
direct observation and a laborious sifting of the volu- 
minous mass of writings dealing with the Primates. 
It is a remarkable demonstration of Dr. Sonntag’s 
patience and industry, and its special value to the 
student is its freedom from the bias which writers 
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inten: npon the interpretation of evidence, rather than 
the coilection of the evidence itself, are apt to introduce 
into their reports, however much they may strive to be 
iinpartiai. 

Hitherto there has been no book of reference giving 
lomplete information in Primate anatomy to which 
student^ of Anatomy or Anthropology could turn for 
cnlighteument. A quarter of a century ago Sir Arthur 
Keith placed his colleagues under a deep debt of grati- 
tude Dv compiling a bibliography and annotations upon 
the anatomy of the great Apes, which has been of the 
utm<.)5t service to workers in Anthropology ever since. 
In his book Morphology and Anthropology Dr. Duck- 
w'orth, of Cambridge, has made a useful collection of 
data relating to the anatomy of the Primates; and 
scores of other writers have dealt with one or another 
branch of Simian anatomy, often in great detail. What 
especially was needed by students was a fuller summary 
of this mass of evidence compiled by someone with a 
lirst-hand knowledge of the facts. 

In commending Dr. Sonntag*s book to students 
perhaps I should explain that it is wholly his own work. 


G. Elliot Smith. 



PEEFACE. 


This book is intended to serve as an introduction to 
Anthropology, for it deals with the first steps in that 
science, namely, the study of the relations of Man to 
the low’er animals. It is based on observations made 
in the Anatomical Department and Ape House of the 
Zoological Society of London, and on the examination 
of specimens in the Museum of the Eoyal College of 
Surgeons of England, the Anatomical Museum of 
University College, and the British Museum of Natural 
History. 

In a work such as this it is essential to include an 
analysis of the truly vast literature on the Apes, so that 
one can obtain an idea of the range of variation which 
each structure exhibits. More than seven hundred 
works have been consulted, and a selection has been 
made of books and papers which should be useful to 
research vrorkers. Figures in heavy type after the names 
of authors in the text refer to the Bibliography. 

I have to express my best thanks to Professor Elliot 
Smith for reading the proofs and writing an invaluable 
Foreword, to Sir Arthur Keith for the gift of parts of a 
Gorilla, and to Dr. A. Smith Woodward for permission to 
examine the specimens in the Department of Geology in 
the British Museum. I have also to express my thanks 



PREFACE 


V 


1 3 . 


to Dr. Doreen Stranger, Miss Kahan and Messrs. 
Awrounin, Henderson, Menaces, McCormick and Ogden, 
students in the Anatomy Department of University 
College, for their assistance in the vork of dissection. 

I am indebted to Professor Elliot Smith, Mr, E. I. 
Pocock, and the Publication Committee of the Zoological 
Society of London for permission to reproduce illustra- 
tions. Figures numbered 11, 12 and 19 to 57 are 
original, and were drawn under my supervision by my 
assistant, Mr. C. H. Hicks, to whom I express my thanks. 
Figure 5 is from a photograph by Mr. W. E. Le G-ros 
Clark, F.E.C.S., and all other illustrations of living 
animals are from photographs by Mr. H. Bond of 
the Zoological Society. 

C. F. SONNTAG. 

Zoological Society of London, 

October 25, 1923. 
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THE 

lOEPHOLOGI AND EVOLDTION OE 
THE APES AND MAN. 


INTRODUCTION. 

Anthropology (Gr. dvOpcDTro^, man, and \6709, a 
science) is the science which studies the relations of 
Man to the lower animals. It differs from Ethnology 
and Ethnography, which deal respectively with the 
characters and distribution of the races of mankind. 
When Anthropology is used in its widest sense, as a 
study of the natural history of Man, it includes all these 
branches of knowledge.^ 

The aims of Anthropology in its strictest sense were 
summarized by Huxley ( 87 ) as follows; “ The question 
of questions for mankind — the problem which underlies 
all others, and is more deeply interesting than any other 
— is the ascertainment of the place which Man occupies 
in nature and of his relations to the universe of things. 
Whence our race has come ; what are the limits of our 
power over nature, and of nature's power over us ; to 
' what goal are we tending — are the problems which 

li 

* The term Physical Anthropology, which is now in common use, 
includes the study of the relations of Man to the lower animals, and 
all aspects of the structure of the human races, particularly the 
measurements of the skulls. 
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present themselves anew and with nndiminished interest* 
to every man born into the world.” An essential pre- 
liminary to the solution of these problems is a study 
of the biology of the Anthropoid Apes — the G-ibbons, 
Orang-Ontan, Chimpanzee and Gorilla. 

Anatomy and Physiology —The first requirement 
is an examination of the external characters and internal 
structure of the Apes, and this must be carried out with 
the thoroughness and minuteness which are employed in 
the study of human anatomy. The large series of data 
so obtained must then be submitted to a physiological 
analvsis, in order that the significance of each group of 
characters can be understood. When that has been done 
the following conclusions can be made : The Anthropoid 
Apes resemble Man in a general way in form and struc- 
ture, but they differ from him in several respects. Some 
of the differences are associated with diet and habits, 
particularly locomotion ; others are dependent on the 
size and complexity of the brain ; and others again are 
the outcome of different developmental processes. 

Sio-Cffieiiiistry and Pathology. — Certain bio- 
chemitml reactions, which are described on p. 255, 
have shown that there is a true blood-relationship 
between the Apes and Man ; and pathological investi- 
gations have proved that they are liable to similar 
dise^Sy both contracted naturally and induced experi- 
tnentally. So it is evident that their constitutions have 
mtzch in common. 

Psyehology* — The psychologist will find much scope 
for his highly philosophical work in a study of the 
mentality of the Apes and Man, for they exhibit con- 
siderable ^i0&reiiGeR in high function. Moreover, the 
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comparatively simple mentality of the Apes forms a 
foundation for the study of the complex activities of the 
human mind. In remote times the earliest true Men 
had probably simple minds, but the struggle for exist- 
ence, which included defence, hunting, the building of 
homes and many other conditions led to a great develop- 
ment of the cerebral functions, and migrations brought 
them under the influence of varied climatic conditions, 
which influenced the central nervous system in no small 
degree. 

Yariatioiis. — If several examples of each of the Apes 
are examined it will be found that many of the external 
characters and internal organs exhibit a considerable 
range of variation. And some parts vary more than 
others. So any attempt to define the characters of a 
species by the examination of one representative will be 
negatived by the examination of the next animal which 
comes to hand. In his article on the Gorilla (99) Keith 
says : “ If the animals that make up the present race 
were superimposed muscle on muscle, artery on artery, 
brain-convolution on brain-convolution, the result would 
be, not the clear outline of a typical individual, but 
rather an amoeboid form, with a considerable amplitude 
of variation in certain wellrdefined directions . . . the 
lines of variation thrown out as pseudopodia may be 
regarded as feelers co-ordinating the race with its 
. surroundings.’* Many of the variations depend on age, 
sex and the locality in which the particular animal is 
found ; and it is certain that systematists have formed 
purely local races into distinct species. This is well 
seen in a study of the literature dealing with the 
Orang-Outan, for seventeen varieties have been men- 



4 


MOBPHOLOGY AND EVOLUTION 


tioned by zoologists, whereas the Dutch settlers believe 
there is only one. The skull of this animal varies con- 
tinually throughout life, and this may account for the 
differences in the external appearances upon which 
classifications are founded. It is therefore evident that 
the characters of a species can only be accurately 
defined after some hundreds of representatives have 
been examined. 


Problems of Distribution.— The present-day Anthro- 
poids are restricted to the dense forests in the tropical 
parts of Asia and Africa, but the discovery of the 


remains of extinct forms (e.g., Dryopiiliecus, Plio- 
pithecu^, Palsopithecus, &c.) in the rocks of Prance, 
Germany and Northern India shows that the distribution 
was formerly wider. We can assume that their extinc- 


tion in these regions was probably due to climatic factors. 

Endocrine Glands and Evolution.— Much light has 

been thrown on the relations between Man and the 
Apes by studies of the functions and diseases of the 
endocrine organs or ductless glands. And a study of 
these organs enables us to understand some of the 
agencies which have moulded the characters of the 
various human races. At a certain stage the foetuses 
of the Apes and Man have many characters in common, 
but the subsequent developmental changes, both intra- 
uterine and extra-uterine, proceed in different directions 
la tha Apes thay ^ ^^,4 ly , 

m oe^m parts, such as the oiitaneotis pigmentation, 
hair hmbs, and facial skolelon. 1, Man, on the other 
they are characleriaed by oppression, bnt the 
to develop tether lie, dormmit. The suppressive 
ngents are the vanons dnotless glands. -When they are 
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diseased, or removed by experiment, the suppressive 
functions are withdrawn, the latent power reasserts 
itself, and Man assumes certain ape-like characters. 
If the pituitary bod}" and suprarenal capsules are diseased 
simultaneously in the white races the skin becomes 
bronzed and hairy, the hands become large and clumsy, 
and the facial skeleton enlarges ; the supra-orbital crests, 
zygomata and malar bones become prominent ; and the 
maxillae, mandible, or both together, exhibit prognathism. 
The teeth become widely spaced, and they are concealed 
by the lips which are very thick. 

It may be asked how the ductless glands come to 
function differently in Man and the Apes. Bolk ( 311 ) 
believes that diet has played an important part. 
When Man’s ancestors changed their diet from frugi- 
vorous to omnivorous or carnivorous, the functions 
of the glands changed, with the result that the body 
changed both somatically and physiologically. The whole 
processes of life and development became slowed in Man, 
Classification. — At the summit of the Mammalian 
Class stand the Lemurs, Monkeys, Apes and Man, which 
comprise the Order Primates. Their relation to one 
another and to the other Mammals are shown in the 
following scheme : — 

GLASS MAMMALIA. 

Sub-class PBOTOTHEBIA, 

Order Mo7iotremata. Platypus, spiny ant-eater. 

Sub-class THEBIA. 

Section A. Metatherla. 

Order Marsujpialia. Opossums, kangaroos, koala, &c. 

■ 

Section B. Etitheria* 
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Order I. Imectivora, Hedgehog, moles, shrews, &c. 
„ II. Chnropterff. Bats. 

HI. Bodentia, Rabbits, mice, squirrels, &c. 

,, IV. Edentata. 

Sloths, pangolins, armadillos, &c. 

„ V. Cetacea. Whales, porpoises, dolphins. 

VI. Caniivom. Cats, dogs, bears, seals, Szo. 
VII. Vnjulata, Sheep, cattle, goats, &c. 

„ VIII. Sirenia. Manatee, dugong. 

„ IX. PRIMATES. 

Sab-order I. Lerniiroidea. Lemurs, lorises, aye-aye. 

,, II. Tarsioidea. Tarsier. 

„ III. Anthropoidea. 

Section A. Platyrrliini. 

Family I. HapaUd'Se. Marmosets. 

,, II. Gehidse. Capuchins, howlers, &c. 
Section B. Catarrhini. 

Family I. CercopitJiecidae. 

Macaques, baboons, langurs. 

,, II. Simiid'Se. Gibbons, orang-outan, 

chimpanzee, gorilla. 

III. Pifliecajitliropid^ (?). 

Pithecanthropus (extinct) . 

IV. Hominidse, Man. 

THE ORDER PRIMATES. 

The animals composing the Order Primates vary 
considerably in size, some of the Marmosets and 
Galagos being diminutive, whereas the adult male 
Gorilla may exceed a fully-grown man in stature. With 
few exceptions they are adapted for an arboreal life. 
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The hallux and pollex are opposable to the other digits 
and the tail may be an important prehensile organ. 

With the exception of Man all Primates have a cover- 
ing of hair, and the direction of the hair slope presents 
features of interest from the phylogenetic point of view. 
Some species have tactile hairs or vibrissse, which are 
also known as sinus hairs, from the presence of blood- 
sinuses round their enlarged root-bulbs. They gradually 
diminish from the lowest Primates up to the highest, 
and their gradual disappearance may be correlated with 
the increasing importance of the hand as a sensory 
organ. 

The skin of the palms and soles has a more or less 
complete set of pads, which form part of the equipment 
for an arboreal life. In the lower Primates there are 
pads on the tips of the digits, over the heads of the 
metacarpals and metatarsals and on the proximal part 
of the palms and soles. In the Anthropoid Apes they 
are reduced to traces of the apical series. Besides these 
pads there may be small elevations of the epidermis. 

The skin of the palms and soles is traversed by fine 
ridges, called papillary ridges, which are arranged in 
different ways in different Primates. They consist of 
thickenings of the epidermis over rows of dermic 
papillsB, and they lodge the orifices of the sw’eat glands. 
Their function is twofold— they help to make the grip 
secure ; and they are sensory, for the dermic papillae 
contain special sense organs. They become increasingly 
numerous from the lower Primates up to the highest, 
because of the progressive increase in the use of the 
hands as sensory organs. There is, therefore, an inverse 
ratio between the vibrissse and papillary ridges. 
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Papillary ridges are also present on the gripping 
surfaces of prehensile tails. 

The epidermis is thickened to form the ischial 
callosities in the Gibbons and Monkeys. 

The mammary glands vary in position. In the 
Lorises and Tarsiiis there are both inguinal and 
pectoral mammae ; in the Aye- Aye {Gliiromijs) they are 
restricted to the groins; in Hapalenmr they occur 
on the shoulders ; and in all other Primates there 
are two pectoral mammae. Phylogenetically the 
mammary glands are modified sebaceous glands. In 
some Primates there are also specially modified sebaceous 
glands which have an erotic function. 

The digits of the hands and feet are usually five in 
number, but the thumb is absent in the Spider Monkeys 
{Aides), and the index of the hand is a small stump in 
the Potto \PerQdictiGiis). The relative lengths of the 
digits vary considerably. 

The digits have nails or claws, but it is sometimes 
difficult to decide whether a particular structure is a 
nail or a claw. In the true Lemurs the inde:^ has a 
claw, but the other digits have nails ; in Tarsius there 
are claws on the second and third digits of the foot ; in 
ChiromijB there are claws on all digits. Of the New 
World Monkeys the Marmosets have claws on all digits 
except the hallux : but the Cebidse possess highly-arched 
claw-like structures. All Old World Primates have flat 
nails on all digits, but they are curved in some Gibbons. 

The digits also exhibit a variable amount of union by 
webs (syndactyly). 

The functions of the tail are numerous. In Tarsius 
it is pressed against the tree trunks and acts as a 
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support ; it may also act as an equipoise when the 
animal is performing its characteristic froglike leaps. 
It also acts as an equipoise in the Old World Mangabeys 
(Gercocehis) , which are active jumpers; and it is an 
important prehensile organ in the New World Monkeys. 
The tail is a mere rudiment in the Baboons, and it is 
absent in the Anthropoid Apes and Man. In the Apes 
and Man the muscles of the tail have been transformed 
into the muscles of the pelvic floor, which plays an 
important part in supporting the abdominal viscera in 
the erect or semi-erect position. 

The eyes are large in the Lemurs, Tarsius and 
Gibbons, but, as will be shown later, there are profound 
differences between the ocular apparatus in the Gibbons 
and that in the Lemurs and Tarsius, Large eyes are 
associated with nocturnal habits, and there appears 
to be an inverse ratio between the dimensions of the 
eyes and the size and bulk of the animal. Thus 
the eyes are small in the Chimpanzee and large in the 
Gibbons. 

All Primates except Man and the Orang have a tri- 
angular process beneath the tongue for the openings of 
the ducts of the submaxillary glands ; and some have an 
additional body, or sublingua, which is best marked in 
the Lemurs. The stomach is simple in all except the 
Langurs and Guerezas, and the entire large intestine 
has a well-marked mesentery in all Primates below the 
Anthropoid Apes; in the latter long stretches of the 
colon are bound down to the posterior abdominal wall, 
an arrangement which is associated with the erect or 
semi-erect attitude. 

The testes descend into a scrotum, and the penis has 



:o 


ilOEPHOLOGI AND EVOLUTION 


bone in most Primates below Man. The uterus is 

4«ir 

nsually simple, but the placentation varies. 

The Order Primates is divisible into three sub-orders : 
Lemuroidea, for the Lemurs, Galagos, Lorises and Aye- 
Aye ; the Tarsioidea for the Tarsiers ; and the Anthro- 
poidea for the ilonkeys, Apes and Man. This method 
of division accords better with the facts obtained from 
the study of comparative anatomy and palseontology 
than the inclusion of the Lemurs and Tarsius in a 
separate Order called the Prosimise. The word 
Prosimiee is useful in descriptive work as indicating that 
particular features are found in the Lemurs and Tarsius, 
but not in the other Primates, 
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OHAPTEB I. 

LEMURS AND TARSIUS. 

Sub-order LEMUROIDEA. 

" The sub-order Lemuroidea includes the true Lemurs 
from Madagascar and the Comoro Isles (fig, 1), the 
G-alagos from tropical East Africa (fig. 3), the Ijorises of 
East India and Malaya (fig. 2), and the Aye-Aye from 
Madagascar. They are diversified in appearances, 
habits and diet, but arboreal forms predominate, and 
the vast majority are nocturnal. The diet consists of 
insects, eggs, nestlings or vegetable matters ; the smaller 
species may be entirely insectivorous, whilst th('. 

Sifakas ” are purely vegetarian. 

All species have a well-developed furry coat, whos(^ 
colour may be extremely l)eautiful. The eyes are 
large, and in some cases highly coloured ; but they often 
have a stupid blinking appearance during the day. Thu 
ears are large and prominent, and the elongated muzy.h^ 
gives a bestial appearance to all species. The tail varices 
considerably, being long in the true Lemurs and absent 
in the Lorises; it is imperfectly prehensile, but it S(u-v(^s 
as a balancer when the animal is on the move. 

Hands and Eeot. The vast majority of speci('-s have 
pentadactyl hands and feet, but the indc'.x digit of 

^ The hands and feet of many species have been by Pocock 

(171). 
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Fig. 1. — The Kiiffed Lemur (Lemur varius). 



S’lG. 2, The blow Loris (jSiycticebus UivdiyTadus)* 
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hand is reduced to a mere excrescence in the Potto 
{FerodictiGus) . All the digits of the hand are long and 
slender; they decrease in size in the order 4, 3, 5, 2, 1 ; 
and syndactyly is of the same extent as in Man in the 
true Lemurs, but more extensive in some other forms. 
The foot has four slender toes and a stout hallux, which 
can be abducted till it is at right angles to the middle 
line of the limb. 



3^ — DemidofE’s Galago [Hevnigcdago demidojji)^ 


All digits except the index of the foot are provided 
with nails, but that digit has a well-marked claw. The 
distal ends of the nails are convex, truncated or pointed. 
And the only exception to these conditions is the Aye- 
Aye {CMromy$)t which has claws on all digits of the 

hands and feet (figs. 3 to 6). 

The skin of the palms and soles has well-marked pads. 
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^6gs, 4 and 6* , which can be arranged in three groups. 
]^iost distaiiy he the tenninal digital pads, which give an 
expanded appearance to the ends of the digits. On the 
heads of the metacarpal bones lie the four intermediate 
or interdigital pads. And two pads over the proximal 
parts of the hands and feet constitute the third group. 
Ail pads may be quite separate, or there may be a variable 
amount of fusion between the pads of the intermediate 



Fiq. 4.— a, foot, and B, hand of Lemur macaco, x §. 1-4, the 
intermediate pads : I, II, the proximal pads (Pococh). 


and proximal groups, and between the individual pads in 

each group. But besides these pads the epidermis is 
nodulated. 

The surfaces of the pads and other elevations are 
traversed by papillary ridges, on which may be seen 
the orifices of the ducts of sweat glands. The ridges are 
arranged in loops, concentric circles or oblique lines. 
When the characters of the papillary ridges are com- 
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pared with those in the higher Primates it will be found 
that the latter have a more extensive line system, with 
a consequently more acute tactile sense. 

Vibiissae. — Pocock points out that the most general- 
ized arrangement is present in the Mouse Lemur iChiro- 
galeiis). There are tufts above the eye (superciliary), 
round the mouth (mvstacialh on the cheeks (genal). and 
below the chin (submental). All groups are present in 
CJiiro77iys, and most species of Lemur, In the Galagos 
and. Lorises the complement is less, the submental tuft 
suffering most. Carpal vibrissse are absent in Asiatic 
and African Lemurs, but are present in the species from 
Madagascar. 

Hair Slope. — The primitive hair-slope, which runs 
from the head backwards to the tail, is modified in the 
Lemurs. The hairs from the brow’ slant backwards and 
mingle with two streams passing upwards on the back 
of the neck. And the mid-dorsal line of the back forms 
a focus to w^hich hairs are directed from the shoulders 
and the sides of the body. Hairs are directed downwards 
over the thighs, and the hairs on the arm and forearm 
converge towards the elbow-joint, as in the Apes. On 
the ventral aspect of the trunk the hairs form a spiral 
on each half of the abdominal wall; and Duckworth 
( 60 ) regards it as characteristic of the Lemurs alone. 

Peculiar Glands* — Special modified sebaceous glands 
have been found on the wrist and shoulder and round the 
anus. Their function is, however, not at all clear. 
Possibly they exert an erotic action. 

Skeleton,— If til© of Qjny tins ILfiuiur 11-) 

is compared with that of a Dog, it will be seen that in 
both the facial part is elongated to form a snont, the 
2 
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occipital plane is perpendicular to the basicranial axis, 
and two globular swellings — the tympanic bullae — 
project downwards from the basal aspect of the temporal 
bones. A great difference, however, will be seen in the 
orbito-temporal region ; in the Dog the orbital cavity is 
not shut off in any way from the temporal fossa, but a 
post-orbital bar, formed by the frontal and malar 
bones, partially separates them in the Lemur. Within 
the orbit in the Lemur the ethmoid and lachrymal bones 
are separated by a union of the frontal and maxillary 
bones. No trace of the nasal duct appears within the 
orbit, but the orifice is seen on the face. 

On the side of the skull the most important point to 
note is the union of the parietal and alisphenoid bones 
in the pterion. 

The glenoid cavity for the reception of the condyle 
of the mandible is extremely shallow, but there is a 
well-marked post-glenoid tubercle. The jugular foramen 
is large, and the internal carotid artery passes into 

the skull through a foramen on the back of the tympanic 
bulla. 

The external auditory meatus is shallow, whereas 
it is long in the Anthropoid Apes. 

The foramen rotundum and spheno-maxillary fissure 
are confluent, and there is no canal in the alisphenoid 
for the internal maxillary artery as there is in the Dog. 

The bony palate is long, and may be thickened 
behind. The turbinal region is complex ; and the 

condyles of the mandible are level with the crowns of 
the molar teeth. 

The dental formula is If PM| M| in the true 
Lemurs. In the Indrisidae it is reduced to If OA PMf 
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My. Between the upper incisor teeth there is a well- 
marked gap in Lemur, but not in CJiiromys, The lower 
canine tooth is like an incisor, and the first lower pre- 
molar resembles a canine tooth. 

The frontal bones are frequently, but not alw’ays, 
separated by a persistent suture. 

Vertebral Column, — When the column is examined 


as a whole it is seen that the tenth dorsal spine acts as 
a point towards w'hich the other spinous processes con- 
verge ; and it is known as the anticlinal vertebra or 
centre of motion. Such a condition is found in many 
mammals, but is absent in the Anthropoid Apes and 
Man. The whole curvature of the spine is also similar 
to that of other quadrupeds. 

The spinal column in a true Lemur is composed of 
7 cervical, 12 dorsal, 7 lumbar, 3 sacral and 27 caudal 
vertebrae, or 56 vertebrae in all. The spine of the axis 
is very large as in many lower mammals. 

Pelvis . — The innominate bones are long and narrow, 
with small ischial tuberosities and a short symphysis 
pubis. The thyroid foramen is large, and the pelvic 
brim is nearly circular, as in Man, but not in the 
Apes. 

The sternum is a long, narrow rod consisting of five 
pieces. The clavicles are well developed, and the 
humerus has a prominent pectoral crest ; it is perforated 
by a foramen above the internal epicondyle as in the 
Carnivora.’^' The radius and ulna are not anchylosed. - 


There is a sesamoid bone above the pisiform as in th 

G-ibbon and some Chimpanzees ; and a radial sesauL^ad 

iS0irti0cl 

This foramen transmits the median nei’ve, with or witf 
brachial artery in the Carnivora. It is sometimes presenib* ^1^® 
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bone is present in Peroiicticus and Chiro?7iys. The 
carpus has an os centrale. 

The slender femur has a short, stout neck and three 
trochanters — the third trochanter being situated in the 
gluteal ridge. The upper end of the shaft is compressed 
antero-posteriorly, but the lower part is compressed 
transversely. The tibia and fibula are not fused dis- 
tally as in Tarsim, The entocuneiform is rounded, 
and a saddle joint allows of free movements of the hallux. 
The os calcis is prominent and the tarsus is fiat. The 
first metatarsal bone has a large tubercle for the tendon 
of the peroneus longus. thus suggesting that this muscle 
abducts the hallux (Duckworth). 

The Muscular System. — The muscles have the same 
general arrangement as in Man, but they are disposed 
in a manner most suitable to the mode of life of the 
animal. 

The platysma has an extensive origin from the mid- 
dorsal line of the neck, as in many Carnivora, and it 
sweeps forwards to blend with other muscles at the 
angle of the mouth. Beneath it there lies a sheet of 
muscle with transverse fibres known as the sphincter colli. 
These muscles, likewise the dorso-humeralis, are parts 
of the cutaneous musculature. The, facial and auricular 
muscles are well marked. 

The sternal and clavicular parts of the sterno-mastoid 
are slender, but the insertion into the occipital bone is 
extensive. The trapezius has no occipital origin as in 

If 

Sdl e Gibbons, and the rhoniboideus is strong and extensive, 
‘e infra-hyoid muscles are not peculiar, and the 
ThV|*'o muscle is really monogastric (Parson’s second 
Lemurs*./' ^^us from the occipital bone behind to the 
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deep surface of the mandible. In the higher Primates 
the conditions are more complex, there being posterior 
and anterior bellies. 

The deltoid muscle is strong, but the pectoralis major, 
with which it is fused at its insertion into the pectoral 
crest on the humerus, is weaker than in many of the 
Primates. There is no clavicular origin of the pectoralis 
major as in the quadrupedal, terrestrial Baboons. The 
muscles arising from the scapular surfaces are not 
peculiar. 

The fascial sheath of the latissimus dori>i gives rise to 
two slips, which unite to form the dorso-epitrocMearis 
muscle. This climbing muscle, which is inserted into 
the olecranon and fascia over the internal epicondyle, is 
present in all Primates except Man, in whom it is 
merely represented by some fascia. The biceps has a 
well-marked lacertus fibrosus, and the coraco-brachialis 
is double, the musculo-cutaneous nerve passing between 
the two parts. 

The muscles of the forearm exhibit an early stage in 
the evolution of the flexors of Man. The flexor sub- 
limis and flexor profundus digitorum exhibit some fusion, 
and the flexor longus pollicis is not separated from the 
deep flexor mass. The stages in the evolution of the 
human flexor muscles are described on p. 187. There is 
no extensor brevis pollicis. 

The gluteus maximus, whose origin extends backwards 
from the posterior superior iliac spine, is thinner at its 

insertion into the femoral shaft. 

The biceps has a single long head only, the short head 
being absent as in some lower Mammals. It is inserted 
into the deep fascia of the leg, no fibres going to the 
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head a 3 f the fibula. The tihiaJh anticm is large. The 
arises from the fibula alone, as in the higher 
Apes: tiiidi the pof^ticm has its origin restricted 

to the fibula as well. 

Th^ planiarifi, contrary to the condition in the higher 
Apes, is large and its tendon ends in the plantar fascia. 
The latter sends slips to the digits, that to the hallux 
being strong ; and the same condition is met with in the 
Chimpanzee. 

The flexor hrevi'^ digitoriim sends tendons to the four 
outer digits, but this is not always the case in the higher 
Apes. The tendons are perforated, as in the case of the 
flexor sublimis muscle, by tendons of the deep flexor 
muscles. The fltxor longiis iVigitoruvi and flexor longus 
linlhtci^ send tendons to each of the five toes; so it is 
evident that the hallux receives two flexors, but the 
other digits each receive three. In the higher Apes the 
conditions are simpler. 

The Alimentary Canal.— The tongue has a large 
sublingual plate, whose apex is divided into several 
denticles, which fit in between the lower incisor teeth ; 
and it has been suggested that these act as natural 
toothbrushes. In Chtromi/fi there is an apical hook, which 
keeps the space between the two rodent-like lower incisor 
teeth clear. In the higher Primates, the sublingua' 
which is a vestigial structure, is absent, or reduced to 
the state of plicse fimbriatae. The palate has well-marked 
transverse rugae. The stomacli is simple, the duodenum 
IS large and the long caecum has a tapering vermiform 
appendix. The colon has a pendent colic loop. 

The pancreas is narrow, but is otherwise not 
peculiar. 
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The liver exhibits many primitive features. It 
resembles that of many quadrupeds in its tendency to 
form numerous little lobules. It has deep incisurse for 
the oesophagus and duodenum. The left lateral lobe is 
large, the Spigelian lobe is small, and the caudate lobe is 
large in true Lemurs ; the size of the caudate and Spigelian 
lobes varies in different species. The gall-bladder is 
sunk in a hollow, and there is a variable amount of 
contortion of its narrow end and of the common bile 
duct. The bare area between the liver and the 
diaphragm is marked. 

The Organs of Circulation. — The cardiac apes is 
formed by both ventricles, whereas it is usually formed 
by the left ventricle in the higher Primates ; in a Drill I 
observed it formed by the right ventricle ( 174 ). And 
the pericardium only adheres slightly to the diaphragm. 

The aortic arch gives off the innominate and left sub- 
clavian arteries, and the former breaks up into the right 
subclavian and both common carotid arteries. This 
arrangement is frequent among lower Mammals, and in 
the Gibbons and Chimpanzees, but not in the Gorilla nor 
in Man. Between the heart and diaphragm there lies 
the fourth lobe of the right lung as in the Carnivora. 

The brachial artery divides in the Dorises into an 
immense number of long parallel branches, constituting 
a form of rete mirabile. The axillary artery gives off 
a trunk which divides into the humeral circumflex, 
scapular circumflex, thoraco-dorsal and subscapular; and 
a somewhat similar condition in a Chimpanzee is shown 
in fig. 41. The femoral artery also breaks up into 
sheafs of vessels in the Dorises. This multiple sub- 
division of arteries is also met with in the Sloth, Whale, 
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and m the cerebral arteries of the Carnivora. No 
.apheno-as artery is present as in the Anthropoid Apes. 
The blood does not give positive precipitin leactions 


r 


with that of the higher Primates. 

The Organs of Respiration and Voice.-The epi- 
glottis projects up into the naso-pharyns, the so-called 
intranarial position. The ventricles of the larynx do not 
become prolonged into air sacs. In Indrls, -which is 
distinguished by its loud voice, and in Lenmr mnns, a 
laryngeal sac communicates '^^ith the larynx through an 
opening close to the cricoid cartilage (Milne Edwards 
and Otto'., Muscular fibres form isolated bundles close 
to the thyro-arytenoid muscle (Duckworth). The 
tracheal cartilages are complete in many species, and in 
this respect the Lemurs differ from the higher Primates. 
The left lung has three lobes and the right one has four, 
of which one is termed the azygos lobe or lobus impar. 
Its relation to the heart has already been described. 

Urogenital Organs.— The left kidney is lower than 
the right one, the reverse of the condition present in the 
higher Primates ; and one papilla only is present. The 
testes descend into a scrotum and there is a cremaster 
muscle derived from the transversalis abdominis or 
internal oblique muscle. The vesicnlae seminales are 
absent in Ghiromys ; in other forms they open on the 
verumontanum (Weber). The penis has no corpus 
spongiosum in Nycticebiis, But an os penis is present in 
all species ; its extremity is bifid or spinulose. 

The uterus is bieornuate, and the urethra traverses 
the clitoris for a variable distance. 

The Brain (fig. 12) : — Professor Elliot Smith (148) 
has pointed out that the brain in CMromys is inter- 
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mediate in character between the brains of lower 
Mammals and those of the true Lemurs ; and the brains 
in the Lemurs have genetic affinities to those of the 
Primates, His conclusions as to the place of the 
Lemurine brain are based on macroscopic and experi- 
mental observation. 

The cerebral hemispheres are small. They cover 
only a small part of the cerebellum behind ; and the 
large olfactory bulbs project from beneath the hemi- 
spheres anteriorly in Lemurs, but not in Chiron ys. 
The lateral ventricle has no posterior horn. 

The surface of each hemisphere has a few sulci in 
Lemurs, Galagos, Pottos and Lorises, but Weber ( 162 ) 
points out that it is richly convoluted in the large 
Indrisidae. The central sulcus (C.S.) is absent or very 
small. There is a true Sylvian fissure (F.S.) as in the 
* Primates ; it varies in size, and it may run into the 
rhinal fissure below. In Nycticchm, as in many of 
the Cebidas, the Sylvian fissure tends to pass into the 
intraparietal sulcus. In Zieinitr the frontal lobe has a 
well-marked sulcus rectus (S.E.), which corresponds 
to the inferior frontal sulcus of the higher Primates. 
The parallel sulcus (P.S.) does not arch over the upper 
end of the Sylvian fissure, but the Sylvian and parallel 
sulci are arched over by the lateral or intraparietal 
sulcus (I.-P.S.). The latter is free from the transverse 
occipital or post-lateral sulcus (P.-L.S.) ; but in the 
higher Primates the intraparietal sulcus frequently runs 
into the transverse occipital sulcus, Avhich is concurrent 
with the simian sulcus. 

On the mesial aspect of the hemisphere the calcarine 
sulcus is seen to be Y-shaped (Ca.S.), but part of the Y 
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may represent the parieto-occipital sulcus of the higher 
Primates. And the intercalary or calloso-marginal 
sulcus iC.-lI.S.), is separate from it. 

The cerebellum is mostly uncovered by the cerebral 
hemispheres. It is simple in character, and has well- 
marked flocculi. 

The brains of the Lorises, Galagos and Pottos are 
even smoother than those of the true Lemurs, but the 
same general characters are present. 

When the cortical centres are investigated it is seen 
how the visual areas in the occipital part of the brain 
are extensive. 

The brain forms to of the body-weight in the 
true Lemurs, whereas it only forms of the body- 
w'eight in some of the Carnivora, which rank next to 
the Primates in the size of the brain. 

Sub-order TAESIOIDEA (Pig. 5). 

The Tarsiers are diminutive creatures inhabiting some 
of the Malay islands. They have immense eyes, pointed 
ears and a tufted tail ; but the snout is reduced, thus 
bringing the eyes more to the front of the head than in 
the Lemurs. They have two curious habits — they can 
xotate their heads till they look directly backwards ; 

and they leap from bough to bough in a frog-like 
manner in search of insects. 

Hands and Feet i fig. 6) . — The long, slender fingers 
and the short thumb are terminated by expanded pads, 
thus resembling the digits of the Geckos; and the inter- 
mediate and proximal pads are separate. The nails 
simulate claws. In the foot the toes and the large 
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hallux have large terminal pads, and there is consider- 
able fusion of the plantar pads ; the index and middle 
digits have true claws. The pads cover a relatively 



Fig. 5. — The Spectral Tarsier (Tarsius spectrum]. 

£1/ j^erniission nf J^ro/e-^sor Elliot .<inWi. 


larger area of the palms and soles than in the Lemurs, 
and there are fewer small epidermal elevations. As all 
these elevations have papillary ridges the tactile area 
is greater in Tarsius than in the Lemurs. There are 
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also ridges on two naked areas on the tail. The 
increased tactile area is associated with ocular changes 
described below. 



A 



B‘ D 


Fig. 6. — A, band, and B, foot of Eejyiigalago demidqffi ; nat. size. C, 
hand, and I), foot of Tarsizis ; nat. size. 1 — 4, intermediate pads ; I, II, 
prorimal pads (Pocock). 

Vibrissae. — The genal and submental vibrissae are 
absent, as in the Lorises and Pottos; and the loss of 
these tufts is a derivative feature (Pocock). It indi- 
cates that these animals are more specialized than the 
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Mascarene Leraurs, which have the full compleraeiit 
(see page 17). Carpal vibrissae are absent. 

Hair Slope. — Tarskis differs from the Lemurs as 
follows : (1) The hairs on the head are directed for- 

wards ; (2) the hairs on the back diverge from the 
middle line; (3) the hairs on the forelimb all slope 
towards the manus ; (4) there are spirals in the pec- 

toral region but none on the abdomen. 

Pseuliar Glands. — These structures are absent. The 
nipples are four in number — two pectoral and two 
inguinal as in the Lorises and Galagos. 

It is, therefore, evident that as regards the external 
characters the Lorises, Galagos and Tai'sius have several 
points in common in which they differ from the Alas- 
carene Lemurs. 

Skull. — When viewed from the front the skull 
appears pyriform, with the narrow mandible below 
(fig. 11) ; and the broad upper part is formed mainly by 
the greatly expanded orbits. The latter are shut off’ from 
the temporal fossae by post-orbital walls ; and only a thin 
partition separates them from one another. The upper 
orifice of the naso-lachrymal duct lies on the face out- 
side the orbit as in the Lemurs, both living and extinct. 

The alisphenoid meets the parietal bone in the pterion 
as in the Lemurs and many higher Primates, and the 
former helps to complete the orbital wall. 

The glenoid fossa is slightly deeper than in the 
Lemurs, and, as in them, there is a post-glenoid process. 
The tympanic bullae are large, and there is a short, bony, 
external, auditory meatus. The internal carotid artery- 
enters the skull through a foramen on the ventral sur- 
face of the bulla. 
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The bony palate differs from that in the Lemurs, and 
the foramen magnum is nearer to it than in them. 

Of the foramina in the skull those for the olfactory 
nerves deserve special mention. In all Primates except 
Tan'iii-i the olfactory filaments pass through the foramina 
in the cribriform plate of the ethmoid bone. In Tarsius 
there is no plate, and the olfactory nerve on each side 
passes through a single foramen as in Birds and in the 
PlaU’pus (, Orn ithorJi yncli us) . 

Teeth. — The upper central incisors are not separated 
as in Lemurs ; they are long and pointed, and they are 
much larger than the upper lateral incisors. The lower 
incisors constitute a pair of small cones (fig. 11). The 
upper canine teeth are smaller than the lower canines. 
The upper and lower molars are tricuspid, but the latter 
have an additional heel posteriorly. The dental formula 
isIJCiPilf Mf. 

The sutures disappear earlier than in the Lemurs. 
Vertebral Column.— The forty-nine vertebrse com- 
posing the column are arranged as follows : C 7, D 13 or 
14, L (5 or 5, S 5, C 18. The atlas is wide, and the asis 

is the only cervical vertebra with a distinct spinous 
process. 

The clavicles are large, the sternum is narrow and • 
the scapula is long and narrow. The humerus is 
large and has an epicondylar foramen. And the carpus 
possesses an os centrale : the unciform bone is large. 

The pelvis is long and narrow, and the symphysis is 
limited to the pubis. The tibia and fibula are fused 
disklly, and the os caleis and scaphoid are very long. 

useular System.— The panniculus and platysma 
myoides are as in the Lemurs, but no sphincter colli is 
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present. The facial and auricular muscles, particularly 
the latter, are well marked. 

The steimo-mastoicl has no clavicular head of origin, 
and the trapezius merely reaches the occipital bone. The 
lower part of the trapezius forms a muscle known as the 
depressor scapulae. A strip of muscle termed the occipito- 
scapularis is present beneath the trapezius. The pre- 
tracheal and most of the submental muscles are not 
peculiar, but the digastric muscle has two bellies in 
contradistinction to the monogastric form in the Lemurs. 
In Man the muscle has two separate bellies. 

The pectoral muscles are much as in the Lemurs, but 
the deltoid muscle is not so extensive ; it is divided into 
two parts as in some Marsupials. The latissimus dorsi 
gives off the dorso-epitrochlearis, but the latter arises 
from the muscle itself; in its origin the latter differs 
from that of the Lemurs. 

The muscles of the arm, forearm and manus are much 
as in the Lemurs, but Duckworth ( 60 ) points out that 
the flexor longus pollicis is almost independent of the 
flexor profundus digitorum, though still receiving a slip 
from the flexor sublimis. In the separation of the flexor 
longus pollicis Tarsius resembles the higher Primates. 

The lower limit of the insertion of the gluteus maximus 
is in the lower part of the thigh, a condition which 
resembles that in the Chimpanzee. The biceps has no 
femoral head, but the examination of many animals 
might show that this is variable as in the higher Apes. 

The vastus extermis is large as in the Lemurs, and the 
tibialis anticus is likewise greatly developed ; but the 
tibialis posticus arises from both tibia and fibula. The 
soleus arises from the fibula alone as in the Lemurs and 
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many higher Primates. The plantar ends in the 
plantar fascia. 

Duckworth (50 » after describing the muscles in the 
fo.jt, i^oints out that they are nearly identical with those 
in the Lemurs, 

Alimentary Canal. — The lips have large sebaceous 
glands. The tongue has frenal lamellae as in all 
Primates except Man and the Orang ; but the sublingua 
is nor specialized for tooth-cleaning as in the Lemurs. 
The stomach is simple, the duodenum is not so large 
as in Lemurs : and the large caecum has no vermiform 
appendix. No pendent colic loop is present. 

Organs of Circulation. — The aortic arch gives off 
its main branches as in Man, the Gorilla, and some 
Chimpanzees. The internal carotid artery enters the 
skull through an opening on the ventral aspect of the 
tympanic bulla. The brachial artery passes through 
the entepicondylar foramen as in some Carnivora (e.g., 

Eacoons). The saphenous artery is present as in the 
Simiidop. 

Organs of Respiration— The epiglottis is as in the 
Leninrs, and the tracheal rings are likewise complete. 
The lungs hare many lobes : and one lobe of the right 
lung forms the lobus azygos. , 

TTrogenital Organs. — The kidneys have several 
papillae (Burmeister) as in Man and the Chimpanzee, a 
condition which is primitive in character. The testes 
are abdominal in position (Duckworth) and there is no 
OS penis; m the absence of the os penis Tarsi us 
resembles Man and differs from most other Primates. 
The Uterus is bicornnate. The labia are well marked, 
and conceal the small clitoris and the orifices of the 



TAESIOIDEA 


33 




urethra and vagina, which are close together. They 
resemble the labia in Man, and differ from those in the 
other Primates. 

Brain. — It has been pointed out by Dubois (167) 
that the volume of the brain relatively to the size of the 
body is almost identical in Tarsius and Xi/ctieehiis, 
There are, however, important differences in the form 
and structure of the brain, and the following list contains 
the most important points : — 

(1) The olfactory bulbs are relatively less than in the 
Lemurs, and relatively larger than in the higher 
Primates. 

(2) The visual cortex is relatively larger than in the 
Lemurs, and less complex than in the higher Primates. 

(3) The cerebral hemispheres are short and wide, they 
overlap the cerebellum more than in the Lemurs, and 
their surfaces merely show a small suprasylvian sulcus 
on each side. 

(4) The association centres are much smaller than in 
the higher Primates. 

(5) The corpus callosum is small. 

(6) The cerebellum has large paraflocouli. 

(7) The pons varolii is small and the trapezium is 
exposed. 

Organs of Special Sense. — When the organs of 
special sense in the three Primate sub-orders are com- 
pared it is evident that Tarsms is intermediate between 
the Lemuroidea and Anthropoidea. In the first place 
the olfactory sense is poorer than in the Lemuroidea and 
better than in the Anthropoidea ; and the reduction in 
the snout has allowed the eyes to come more to the front 
of the face, with the result that the visual fields overlap. 
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Consequently the loss of the olfactory sense leads on to 
the second point of difference — the visual apparatus 
in Tarsius is better developed than in the Lemurs, but 
poorer than in the Anthropoidea. The overlapping of 
the visual fields is associated with binocular vision and a 
great increase in the visual cortex. The Anthropoidea 
are more highly evolved, for they have maculae luteae 
and incpmplete optic decussations, thus enabling them to 
focus objects on corresponding points on the retinae by 
moving their eyes alone. Tarsiushsbs no maculae and its 
optic decussation is complete, so it moves its head as a 
whole to see objects properly. In the third place the 
papillary ridges on the palms and soles are more exten- 
sive than in the Lemurs, but more restricted than in the 
higher Primates. Hence the acuteness of the tactile 
sense is also intermediate in Tarsius. 

From a study of comparative anatomy one can conclude 
that Tarmis is in some ways more primitive and in other 
ways more specialized than the Lemurs ; but on the 
whole the specializations are fewer and slighter. As 
Professor Elliot Smith ( 149 ) says : “ Tarsius, however, 
although on a distinctly higher plane of Primate 
development, has managed to escape extinction with 
fewer and slighter specializations than the Lemurs. 
Hence it has retained a much more generalized and 
obviously primitive structure along with the germs of 
the features that are distinctive of monkeys.*’ 



CHAPTER II. 


THE NEW WORLD MONKEYS OR 

PLATYEEHINI. 

The Platyrrhine Monkeys, so called on account of 
the wide partition separating their outwardly-directed 
nostrils, are diversified in form, structure and habits. 
But although they are more or less specialized, they all 
retain traces of their common ancestors. They also 
present characters which distinguish them sharply from 
the Old World Monkeys or Catarrhini. They are 
grouped in two families as follows : — 

Family I. Hapalidse. Marmosets iHapale, Midas). 

,, II. Cehidas. Teetee iCaUicebufi), Dourou- 

couli lAofus), Howlers (Aloiiatta), 
Spider Monkeys (A teles ojid Brachy- 
teles), Sakis {Pithecia), Ouakaris 
{Gacajao)^ Capuchins (Cehus) and 
Squirrel Monkeys {Saimiris), Woolly 
Monkeys {Lagotlirix). 

They are never very large, but the Marmosets are 
diminutive. 

All Platyrrhini are arboreal, and their progress among 
the trees may be assisted by a prehensile tail. They 
are vegetarian or insectivorous, and they will show 
discrimination in the selection of particular insects. 
Their disposition varies, some being bright and active, 
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whilst others are sullen; and their vocal powers vary 
from a sharp squeak to loud bowlings, which have 
earned for their producers the popular name of Howler 
Monkeys.” Most species are natives of Brazil. 

Nostrils and Septum Nasi (fig. 7).— Although the 
Hapalidse and Cebidse are all included in the Platyu'- 
rhine section the nasal septum is not alw^ays broad. 



Fig. 7. — The Brown Capuchin [Cehits fatuellua). 


H. 0. Forbes has shown that the septum is compara- 
tively narrow in AotuSt Alouatta and Brachyteles, and 
the nostrils are directed more forwards than in all other 
genera which have the typical broad septum and 
out'wardly-directed nostrils. The nostrils are circular, 
slit-like or S-shaped, The septum and nostrils in the 
primitive Douroucoulis are like those of the Lemur- 
oidea, and different from those of all other Primates. 
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The liXtomal Haxs. — Pocock (172) has sho^vn that 
the auricles are useful for taxonomic purposes, and his 
paper should be referred to for details. In the 
Hapalidae the pinna is very hairy, but it is more or 
less naked in the Cebidae. Of the latter Cebus has an 
ear which can be regarded as typical. The tragus is 



Fig. 8, — A, right hand of Ateles panisciLSj from below ; B, right foot 

of the same, x J. (Pocock.) 


small, the antitragus is large and prominent and 
between them there is a well-marked incisura inter- 
tragica. There is also a deep notch between the anti- 
tragus in front and the antihelix behind ; and the latter 
is bifid above. The lower of the two divisions of the 
antihelix forms the supratragus. The upper part of the 
margin of the pinna is folded. ISlo lobule is present. 
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The head is rounded, and devoid of a prominent 
snout. 

Hands and feet (figs. 7 and 8j. — The chief points of 
note resfardins the hands and feet of the Hapalidse are 
the shortness and non-opposability of the pollex, the 
variation in the amount of syndactyly, and the presence 
of strong claws on all digits except the halluxes, which 
have true nails. And the first and third of these 
characters distinguish the Hapalidae from the Cebidse. 
The claws enable the animals to secure a firm hold on 
the branches, for the digits have a feeble grasping 
power. In the Cebidae the pollex is absent in Ateles, 
but it is present in other genera. When present it is 
short, and its degree of opposability varies, but is never 
very great. With few exceptions syndactyly does not 
exist. It is frequently difficult to determine whether 
the digits have claw^s or nails. The hallux is well 
developed. 

The pads are best marked in the primitive, nocturnal 
Douroucoulis, and Pocock ( 172 ) suggests that the strong- 
tactile sense compensates for imperfect nocturnal vision. 

The proportions of the hands and feet vary consider*- 
ably, and those of Ateles approach those of Simia; 
both animals use their hands in a hook-like manner. 

The TaiL— All Platyrrhini have tails, but it is prehen- 
sile in only half of the total genera. It is prehensile in 
Ateles, Brachy teles, Alouatta, Gebus and Lagothrix ; but 
it is not prehensile in the other Cebidje nor in the 
Hapalidie. When the tail is prehensile it exhibits 
variations in the degree of tactile sensibility. 

Hair.— All Platyrrhini have a well-marked hairy 
covering and the fur varies in texture, feel and colour. 
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It is sometimes very beautifully coloured. The tail 
may be completely furry, or there may be naked areas 
of skin with papillary ridges. The hairs form a mane 
in the Lion Marmoset and a beard in the Howling 
Monkeys. They are implanted in groups of three, 
four or five. 

No ischial callosities are present. The peri- anal skin 
has marked odoriferous glands in the Marmosets. 

The Skull.— When the skull of any Platyrrhine 
Monkey is compared with that of a Mascarene Lemur 
two striking differences are at once seen — the cranial 
part is more expanded, and the facial skeleton is con- 
siderably reduced (fig. 11). 

The skull varies in shape. In the Howling Monkeys 
the vertical depth is greater than the length ; and the 
foramen magnum is situated on the flat back part. To 
a lesser extent this condition is present in Callicebus, 
Aotus, Pithecia and Lagotluix, In Ateles, Gehus and 
the Hapalidae the skull is elongated, with a muzzle ; the 
occipital region is convex, and the foramen magnum is 
on the basis cranii ; so there is some resemblance to 
the human skull. 

The orbits vary in size, and have their axes directed 
forwards and slightly outwards. They are shut off from 
the temporal fossa, only the spheno-maxillary fissure 
being left of the wide communication which exists in 
the Lemurs. The lachrymal orifice is within the orbit. 
The interorbital width varies. 

The malar bones have marked foramina for the 
passage of a nerve. The anterior narial aperture is 
oval or triangular. It is bounded by the premaxillse and 
nasal bones. 
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The top of the cranium lies well above the supra- 
orbital margins : and on the side of the skull the parietal 
articulates with the malar bone, thus separating the 
frontal and alisphenoid. 

The t3rmpanic annulus is transversely short, and it 
is widely open laterally. It overlaps the tympanic 
bullae, in the possession of which the Platyrrhini agree 
with the Lemuroidea and Tarsioidea, and differ from the 
Old World Monkeys and Apes. The internal carotid 
artery passes through a foramen between the annulus 
and bulla. 

The bony palate is short, with a variable posterior 
nasal spine. The anterior palatine foramina are well- 
marked, but the posterior foramina are minute. The 
external pterygoid plates are large, but the internal 
plates are small, with variable hamular processes. 

The width between the ascending rami of the 
mandible is greater than in the Lemurs as the result 
of the more capacious cranial cavity. The ramus 
ascendens is wide and deep, particularly m the Howling 
Monkeys with expanded hyoid bones. The coronoid 
process is recurvcLd, and the symphysis menti slopes 
downwards and backwards. 

In the interior of the skull the chief points to note are 
the extension of the cranial cavity, the petrosal has a 
cerebellar fossa of variable depth, and the tentorium 

is partly ossified. The posterior clinoid processes are 
'well developed. 

Teeth* The dental formula is 1 1 C ^ PM f M S in 
the Hapalidffi, and I § G i PM I M § in the Cebid^,^ so, 
besides differences in the characters of the teeth there 
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are quantitative differences, the Cebidse having an addi- 
tional molar tooth on each side above and below. 

In the Cebidae the upper central incisors have chisel 
edges ; they are larger than the upper lateral incisors, 
whose crowns are conical in the unworn condition. The 
lower incisors are slightly procumbent. The canine 
teeth are large and the lower ones pass up into diastemata 
between the upper incisors and canines.^ The incisor 
and canine teeth are not so specialized as those of the 
Lemuroidea. The three upper premolar teeth have two 
cusps lying antero-posteriorly, and they decrease in size 
in the order 1, 2, 3. The first lower premolar tooth is 
larger than the second and third, which are almost equal. 
It has one large and one small cusp ; and the second and 
third lower premolars have more equal external and 
internal cusps. Gregory ( 507 ) points out that the three 
premolar teeth are remnants of an ancestral heritage of 
three teeth, and the number distinguishes the Platyrrhini 
from the Catarrhini. 

Before proceeding to the consideration of the molar 
teeth it is necessary to refer to the terminology which 
is employed in the description of their cusps. The 

upper molar teeth have four cusps — two anterior and 
two posterior — and the lower teeth have a small postero- 
median cusp in addition. These cusps or tubercles have 

been named as follows (they are shown in fig. 11) ; — 

\ 

Upper Molar Teeth — 

Antero-external cusp .paracone (.PA). 

Antero-internal cusp protocone (PR). 

Postero-external cusp nietacone (M). 

Postero-internal cusp liypocone (HY). 
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Lower Molar Teeth — 

Antero-external cusp -protoconid (FED). 

Antero-internal cusp metaconid (MD). 

Postero-esternal cusp liypoconid (HD). 

Postero-internal cusp entoconid (END). 

Postero-intermediate Gns^..-Jiypoconiilid (HLD). 

In Cebm the three upper molar teeth diminish in size 
in the order 1, 2, 3, and M3 is minute. The four cusps 
are present, and the protocones are connected to the 
metacones by oblique ridges in some species. The three 
lower molar teeth also diminish in the order 1, 2, 3. 
The hypocones are insignificant, especially on the 
degenerate third tooth. Faint ridges connect the para- 
cones, protocones and metacones. In GallicebuSi the 
most primitive Platyrrhine, the front of the protocones 
have sharp crests ; and they are connected behind to the 
hypocones, which are really pseudohypocones. In Aobits 
the hypocones are well marked. In Alouatta, which is 
peculiar among the Platyrrhini for its leaf diet, the teeth 
are highly specialized. 

In the Hapalidse the third molar teeth have been lost. 
But the remaining ones have three low, rounded cusps, 
and the crowns themselves are rounded. 

Vertebral Column.— The spinous processes of the 
dorso-lumbar vertebrae converge to a centre of motion, 
which varies in position, but is always in the lower dorsal 
legion. The cervical vertebrse are seven in numbei in all 
species. The transverse processes have anterior ridges, 
or are triangular as in lower Mammalia, and the axis 
vertebra has a strong spinous process. The number of 
dorsal vertebrse and ribs is 13 or 14, of which 10 are 
sternal ribs. The lumbar vertebrae are 5 to 8 in number, 
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and the caudal vertebrae depend on the length of the tail. 
The sacrum is quadrangular, and the iliac bones are 
long and narrow, with a long pubic symphysis. The 
entire pelvis has a cylindrical appearance. 

The sterniuii is narrow and composed of many parts, 
and the thorax is laterally compressed. 

The humerus has an entepicondylar foramen for the 
passage and protection of the brachial artery and median 
nerve in all except Bracliy teles (Weber). The carpus 
has an os centrale. The phalanges are long and incurved, 
being thus suitable for an arboreal life. But the pollex 
is only represented by the metacarpal bone in Ateles, 

Alimentary Canal. — The tongue has no sublingua, 
but frenal lamellae are present. The stomach is simple, 
but Vrolik (217) pointed out that there is a tendency to 
sacculation in Ateles and Alouatta, as in the Old World 
Semnopithecinae. The colon is long in the Douroucoulis 
and Marmosets, but it is short in other forms ; and the 
caecum is devoid of a vermiform appendix. 

The liver is intermediate in character between those 
of the Lemuroidea on the one hand, and the Catarrhini 
on the other. The four lobes — right and left central and 
right and left lateral — vary in their relative proportions. 
Thus the four lobes are almost equal in A teles^ the lateral 
lobes are much larger than the central lobes in Pithecia 
and Midas, or there is a progressive diminution in the 
size of the lobes from right lateral to left lateral as in 
Gebiis. The Spigelian and caudate lobes are well 
marked. iVnd the gall-bladder is deeply recessed in the 
hepatic tissue. 

The pancreatic and common bile ducts open together 
into the duodenum. 
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In nianv species the branches of the aortic arch, are 
as in Man. Thus the arch gives off the left subclavian , 
left common carotid, and innominate arteries, the latter 
breaking up into the right subclavian and right common 
carotid arteries. The heart is more vertical than in the 
Anthropoid Apes and an azygos lobe of the right lung 
lies below it. 

Respiratory and. Vocal Organs. — No trace of air 
sacs communicating with the laryngeal ventricles exists, 
but other diverticula are present in some species. In 
Hildas rosalia, according to Cuvier, a pouch communi- 
cates with the laryngeal cavity between the thyroid and 
cricoid cartilages; in Atehs paniscus there is a large 
membranous sac behind the cricoid cartilage ; and in 
Alouatta the hyoid bone is expanded and ballooned to 
form a resonating chamber, which is protected by the 
extensive mandibular rami. The left lung has two or 
three lobes, and the right one has four, of which one is 

c 

the azygos lobe. 

Urogenital Organs.— The kidneys have many 
papillae in AMes, but one papilla only is present in each 
kidney in all other genera. And Ateles agrees with Man 
and the Chimpanzee in retaining the primitive condition 
of several papillae. 

The penis terminates in a glans of variable shape. 
In Cehus there is an os penis, but that structure is absent 
in Ateles and Lagothrix. A scrottun is present, but 
the communication with the abdominal cavity frequently 
remains open. 

The clitoris varies in size, and reaches large propor- 
tions in Ateles ; so that it may sometimes be mistaken 
for a penis. An os clitoridis may be present. The 
urethra does not traverse the clitoris. 
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The Brain (fig. 12c). — When the brain of a Platyr- 
rhine monkey is compared with that of a Lemur it will 
be seen that it is more voluminous ; and Professor 
Elliot Smith pointed out that the brain of Pitliecia is 
more than three times as large as that of a Loris with 
the same weight of body ( 149 ). There are, however, 
well-marked affinities between them. 

The olfactory bulbs are relatively smaller than in 
the Lemuroidea, and the cerebrum overlaps the cere- 
bellum to a greater extent. In the Squirrel Monkeys 
{Ghrijsothrix) the extent to which the cerebrum over- 
laps the cerebellum is very great. According to Pro- 
fessor Elliot Smith ( 148 ) the overlapping in Ghrijsothrix 
is ‘‘unsurpassed even in Man.” 

The central sulcus (C.S.) is better marked in the 
Cebidae than in the Lemuroidea ; and the Sylvian 
fissure (L.S.) may be separate from the intraparietal 
sulcus (I-P.S.) as in the other Anthropomorphae, or it 
may fuse with it as in many Lemuroidea. In the 
Hapalidse a separate intraparietal sulcus may not exist. 
The parallel sulcus (P.S.) is well marked in the Cebidse, 
but may be faint in the Hapalidae. 

The inferior frontal sulcus or sulcus rectus (S.E.) 
is present on many hemispheres, but the inferior 
precentral sulcus or sulcus arcuatus (P-C.S.) varies ; 
it may be absent, it may curve round the sulcus rectus, 
or it may be united to the latter to form a radiating 
system as in Lagothrix. 

On the mesial aspect of the hemisphere the calcarine 
sulcus (Ca.S.) is seen to be entire or bifid, and the single 
calloso-marginal sulcus (C-M.S.) stops short of the 
parieto-occipital sulcus (P-O.S.). The collateral sulcus 
may be single or multiple. 
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The intraparietal sulcus may be bifid posteriorly, 
the posterior limbs forming the transverse occipital 
sulcus (T.O.S.). The latter is situated behind the 
parieto-occipital sulcus and in front of the simian sulcus 
iS.S.) ; in many Anthropoid Apes the two latter are 
concurrent. 

The posterior rhinal fissure is nearer the mesial 
surface than in the Lemuroidea. 

The cerebellum is relatively larger transversely than 
in the Lemuroidea, and different brains exhibit varying 
degrees in the size of the flocculi and paraflocculi. The 
latter form the petrosal lobules. Owing to the increased 
bulk of the cerebellum the paraflocculi are reduced. The 
trapezium is concealed. 
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GHAPTEE III. 

THE OLD WOELD MONKEYS OE 
CEECOPITHEGID.E. 

With the exception of those examples of the Barbauy 
Ape which are carefully preserved on the Eock of 
Gibraltar, the Cercopithecidse are inhabitants of Africa 
and Asia. Some are entirely arboreal, others are 
terrestrial, and others again are equally at home in the 
trees or on the ground. They may be purely vegetable 
feeders, or they may consume both fruits and insects ; 
but the Baboons will kill lambs for the sake of the milk 
in their stomachs. Their minds as a rule are cunning, 
and they cannot be trusted to live in a docile manner in 
confinement, for they will bite severely when provoked. 
As regards the Baboons it may be stated that they are 
the onlv Mammals which thoroughlv understand the 
value of combination for attack and for defence. 

The family Cercopithecidse is divided into the following 
sub-families and genera : — 

r 

Sub-family I. Cercopithecina?. 

Genus Cercopithecus. Guenons. 

,, Macacus. Macaques, Barbary Ape. 

,, Gynoplthecus. Black Ape. 

„ TlieropitkecuH. Gelada Baboon. 

,, Cy 72 ocep]iahts, Baboons, Mandrill, Drill, 

„ Cercocebus. Mangabeys. 
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In some species it is uniformly thick, but in others it is 
increased in certain parts ; thus it forms a mane in the 
old male Gelada Baboon, and it forms a beard in 
Cercopithec2is harbatus. In the Guerezas there is a 
mantle of long hairs on the back and shoulders. 



Fig. 10. — The Drill [Mandrillus leucophceus). 


The skin is dark in colour on the body, but it is fre- 
quently highly coloured on the face and buttocks. Bright 
pigmentation in these regions is most marked in the 
Mandrill and some Cercopitheques. The colour on the 
buttocks becomes very marked in the female at the 

menstrual periods. 

4 
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morphology and evolution 

In all Cercopithecidse the epidermis is thickened to 
form callosities overlying the ischial tuberosities ; and 
the latter form broad supporting platforms for the 

callosities in the Drill and Mandrill. 

The head is rounded, and the nose is flattened, or 
prolonged to form a proboscis in Nasalis. The jaws 
exhibit a variable amount of prognathism; and 
the latter is most marked in the Cynocephali. The 
depth of the jaws below the orbits is greater than in the 
Cebidse, but the top of the cranium is more elevated 
above the orbits in the latter. The eyes may be 
relativelv large or small, and are dark in colour in 
the Cercopitheques. In some forms, particularly the 
Baboons and some Macaques, they appear wicked and 
cunning. The nostrils are separated by a narrow 
partition, except in the Guerezas, and are directed 
downwards. The ears are reduced. 

Vibrissae. — The increased acuteness of the tactile 
sense in the hands has been accompanied by a reduc- 
tion in the vibrissae. These hairs are only found in the 
snpra-orbital, nasal and labial regions ; for the genal 
and submental tufts are entirely absent. 

Hair Slope . — Kidd has shown that the primifeive 
condition is a general cranio-caudal slope of the hairs 
from the scalp right back to the tail, and downwards 
along the limbs. In the Cercopithecidae the primitive 
arrangement is maintained, but there is a convergence 
of streams towards the elbows as in the Anthropoid 
Apes. No spirals are present on the chest or abdomen 
as in the Lemuroidea and Tarsioidea. But there is a 
spiral on the vertex of the head. 

There are two pectoral rnammse. 
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Hands and Feet. — All Cercopithecidse have pent a- 
dactyl hands and feet. The palms and soles are hair- 
less, and have traces of all primitive pads except the 




Fig. 11. — The skulls of the lower Primates. A, Lemur macaco ; 
A', Mandible of Lemur macaco showing incisor, canine and first 
premolar teeth ; A", Front of skull of Lemur showing gap between 
the incisor teeth ; B, Tarsius spectrum ; 0, Cebtis fatuellus ; D, 2Ia- 
cacits rhesus; E, Cusps of upper molar teeth; F, Cusps of lower 
molar teeth; E.A.M., External auditory meatus; N.L.D., Naso- 
lachrymal duct; P.G.P., Post-glenoid process; P.W.O., Posterior 
wall of orbit; S.M.F., Spheno- maxillary fissure; T.A., Tympanic 
annulus; T.B., Tympanic bulla. Letters on tooth cusps explained 
in text. 


thenar pad of the proximal group. The entire surface 
is traversed by papillary ridges, so the tactile sense is 
very well developed. All fingers and toes have flat nails, 
and syndactyly is present in the Mangabeys. 
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The Skull — The jaws exhibit prognathism, which 
varies in different genera, and is most marked in old 
animals. The skull differs from that in the Cebidse 
in the following ways : — 

(1) The frontal bone articulates with the squamous 
part of the temporal bone, thus separating the parietal 
and alisphenoid. 

(2) The tympanic bone forms a tubular external 
auditory meatus, and there is no bulla ; but the lower 
surface of the petrous temporal bone appears inflated in 
many cases. 

(3) The palate is long and narrow. 

(4) There are crests and ridges for the attachment of 
muscles. 

The orifice of the naso-lachrymal duct is contained 
within the orbit as in the CebidsB * and the lachrymal 
and ethmoid bones are separated by the frontal and 
maxillary bones as in the Lemuroidea. 

Teeth. The incisor teeth have large crowns. The 
upper central incisors are larger than the upper lateral 
incisors, but the four lower incisors are nearly equal. 
The canine teeth may be very long, and there are 

diastemata between the upper canines and upper lateral 
incisors. 

The upper premolar teeth are almost equal in size. 
They have three fangs and two cusps, of which the 
outer is larger than the inner. Of the lower premolars 
the first is large, pointed and caniniform, the outer 
cusp being very large and sharp; the second lower 
premolar has subequal external and internal cusps. The 
lo'wer premolars have two roots. 

The upper molar teeth have four cuaps connected by 
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transverse ridges, but no oblique ridges connect the 
metacones and protocones. The lower molars bear four 
cusps connected by transverse ridges, but no oblique 
ridges are present as in the upper molars ; on their 
posterior parts there are talons or subsidiary cusps. 

Vertebral Column. — The thoraco-lumbar vertebra:' 
converge to a centre of motion, which is situated at the 
tenth dorsal vertebra ; but there is no anti-clinal 
vertebra in the Anthropoid Apes. The vertebral formula 
is C7. D12-14. L5 to 7. S3. C3-26. Of the twelve to 
fourteen ribs eight are directly attached to the sternum 
by cartilages. A variable number of dorsal vertebrae 
have anapophyseal tubercles jutting from the pedicles ; 
and the lumbar vertebrae frequently possess them too. 
The spine of the axis may be long. The caudal vertebrae 
possess chevron bones in tailed Monkeys. 

The iliac bones are long and narrow, and are con- 
nected by a long pubic and ischiadic symphysis. The 
ischial tuberosities are everted, or form broad, flat plates 
for the support of the ischial callosities. The pelvic 
cavity is narrow. 

The sternum is a narrow rod composed of six to eight 
sternebrae, and the manubrium is well marked. Vrolik 
( 217 ) stated erroneously that there is no manubrium in 
the Mandrill. 

The clavicle is straight at its sternal end, but the 
acromial end is concave forwards, with a large tubercle. 
The scapula is broad, with a small acromion process. 
The humerus has a prominent pectoral crest (outer lip 
of the bicipital groove) but no entepicondylar foramen. 
The carpus has an os centrale. 

As in all Primates the radius and ulna can move on 
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one another in pronation and supination. And, as in 
most lower Primates, the carpus articulates with both 
radius and ulna. In the Simiidae it only articulates with 
the radius. 

The femur is long and slender, with a globular head 
and a large great trochanter. No third trochanter exists. 
The linea aspera is poor. The tibia and fibula are 
separate. 

Muscular System. — As the muscular system in the 
Simian Catarrhini is fully described in Chapter VI, only a 
few special points are mentioned here. 

The cutaneous muscidature consists of the dermo- 
humeralis, platysma myoides and sphincter colli. It is 
thus equal to the musculature of the Lemurs, but it is 
more extensive than in the Simiidae. 

The st(:7'fio~77iastoicl has sternal and clavicular com- 
ponents in some forms, but the clavicular fascicle is 
absent in some species. The sterno-hyoid and sterno- 
thyroid muscles are not peculiar, and the omo-hyoid has 
no central tendon. 

The digastric muscle belongs to Parson’s first type. 
The anterior bellies are fused to forni a fan-shaped 
muscle with a posterior tendinous arcade into which the 
tendons of the posterior bellies are inserted. It exhibits 
a variable amount of fusion with the subjacent mylo- 
hyoid muscle, from which it evolved by splitting 
(Gegenbaur). 

The pectoralis major has no clavicular origin, but 
springs from the' fascia over the rectus abdominis and 
from the sternum. The pectoralis minor is inserted into 
the fascia over the coracoid process or into the capsule of 
t e shoulder-joint. The subclavius is very strong. 
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The omo-trachelicai is as in the Simiidse. 

The latissimus dorsi has no costal or scapular origin, 
and gives off a well-marked dorso-epitrochlearis. The 
7’liomboid sheet is undivided and the origin may reach 
the occiput. The levator anguU scapulse and serratus 
inagnus, which originate from the same muscular sheet, 
may be fused. The deltoid has a long clavicular origin, 
but the scapular muscles are not peculiar. 

The triceps, especially the long head, is very powerful. 
The coraco-brachialis is double and the biceps has no 
lacertus fibrosus. 

The gluteal muscles are not voluminous, and include 
the gluteus maximus, gluteus medius, gluteus minimus, 
and its derivative the scansorius. The tensor fasciae 
femoris is present. The biceps femoris has no short 
(femoral) head. 

The adductor muscles are well developed. The 
adductor magnus is composed of two parts between 
which the femoral vessels enter the popliteal region. In 
Man these parts are fused, and the femoral vessels pass 
through the ‘‘ opening in the adductor magnus.'’ Similar 
conditions are described in the Apes in Chapter YI. 

The soleus has no fibular head as in the Lemuroidea 
and Simiidse, and the farts ends in the plantar fascia. 

The flexor longus digitorum supplies the four outer 
digits, and the flexor longus hallucis supplies the four 
inner digits. One head of the accessorius is present as 
in the Chimpanzee. 

The peroneus tertius is absent. 

The Digestive Organs. — The tongue has frenal 
lamellse, but neither sublingua nor its remnants the 
plicae fimbriatae are present. The palate has well- 
developed rugae. 
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The vestibule of the mouth has diverticula known as 
cheek pouches in all except the Langurs and G-uerezas. 
Externally the buccinator and platysma cover the pouch 
on each side. 

The stomach is a simple sac in those species which 
have cheek-pouches, but it is long and sacculated in 
the Langurs and Guerezas, which have no pouches. 
Possibly, as Owen suggested, the first compartment of 
the stomach replaces the pouches. 

The caecum is conical and devoid of a vermiform 
appendix. The colon is sacculated by longitudinal 
muscle bands, and it is freer than in the higher 
Simiidae, 

The parotid and submaxillary salivary glands are 
large, but the sublingual glands are small. The 
pancreas shows nothing peculiar, and its duct opens 
along with the common bile duct into the duodenum. 

The liver varies in size and position. Thus it is 
very small and pushed up into the left hypochondrium 
by the large stomach in the Guerezas. In the Cerco- 
pithecinse it lies across the middle line, and it is well 
developed. There are no bare areas between it and 
the diaphragm. The degree of subdivision into lobes 
varies, and the component lobes vary in size in different 
genera. Thus the two central lobes are fused in the 
Baboons, but separate in the Guerezas ; and the left 
lateral lobe is large in the former, but diminutive in the 
latter. Caudate and Spigelian lobes are both present. 
The gall-bladder is superficial in some species, but 
deeply recessed in others. 

Organs of Circulation. — The long axis of the heart 
is more vertical than in the Simiidse, and the azygos 



THE OLD WORLD MONKEYS 


57 


lobe of the right lung lies between it and the diaphragm 
below" and behind. The apex is to the left of the 
sternum, and is usually formed by the left ventricle. 
The pericardium is considerably adherent to the 
diaphragm. 

The aortic arch may give off its main branches as in 
Man, or there may be only tw^o trunks — a left subclavian 
and an innominate artery, \vhich breaks up into the 
right subclavian and both common carotid arteries. 
Sometimes intercostal arteries arise from the aortic 
arch. 

In the arm the most important points to note are the 
presence of an arterial trunk w^hich gives rise to the 
circumflex arteries. In some species the anterior 
humeral circumflex artery arises directly from the 
axillary trunk. The brachial artery is superficial to 
the median nerve, and bifurcates into radial and ulnar 
arteries in the arm. 

The lingual and external maxillary arteries arise 
by a common trunk — a condition which also exists in the 
Chimpanzee, 

In the leg the saphenous artery runs from the 
femoral artery to the dorsum of the foot. 

There is no saphenous opening, and the intra-thoracic 
part of the vena cava inferior is shorter than in lower 
Primates. 

Organs of Respiration. — In many species there is 
an air-sac communicating with the larynx between the 
epiglottis and thyroid cartilage, or through an opening 
in the epiglottis. 

The tracheal rings are incomplete behind. 

The left lung has two or three lobes, and the right lung 
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has four, of which one is the azygos lobe. The latter is 
received within a sub-pericardiac pleural diverticuluro. 

Urogenital Organs. — In all species there is a single 
papilla in each kidney, and the right kidney is posterior 
to the left one. 

The penis has a well-roarked bone, whose characters 
are regarded as of taxonomic value by Pocock. The 
prostate gland is pyramidal with a small third lobe. 
The vesiculae seminales are composed of tubes and 
lobules, but the latter predominate in the immense 
vesicles in the Drill. There may be one or two ejacula- 
tory ducts. The testes lie in the inguinal canal, and the 
spermatozoa are large. 

The uterus is simple, and the vagina is destitute of 
a hymen. Labia majora are absent, but the clitoris is 
large and penis-like; but it is not traversed by the 
urethra. 

Copulation takes place in the dog-like position. 
During heat the female external organs and buttocks 
become turgid and reddened. Male animals are addicted 
to masturbation. 

The Brain varies in complexity, but it is large. In a 
Common Macaque Monkey (fig. 12 D) the frontal lobes 
form a well-marked keel or rostrum along the inferior 
aspect of the great longitudinal fissure. The central 
sulcus (C.S.) has a slight inferior genu. 

In front of the central sulcus there is a dimple repre- 
senting the superior precentral sulcus (S.P.S.). The 
inferior precentral sulcus (I.P.S.) well merits the 
name “ sulcus arcuatus,” for it forms a bow round 
the inferior frontal sulcus (S.E.) or “sulcus rectus.” On 
• the inferior surface of the frontal lobe there is an H- 
shaped system of orbital sulci 
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The Sylvian fissure (L.S.) begins in a vallecula on 
the inferior surface of the brain. It passes upwards and 
backwards to end in the parallel sulcus (P.S,). The 
latter is arched over by the diverging limbs of a Y-shaped 



Fig. 12. — The brains of the lower Primates. The left-hand figures 
are the outer surfaces of the hemispheres, and the right-hand figures 
are the mesial surfaces. A. A', Lemur macaco; B.B', Perodicticus 
potto; C.C', Cebus fatuelhis: D.B', Uacacus nemestrinus. Letters 
explained in text. 


system of sulci formed by the intraparietal (I-P.S.) and 
simian (S.S.) sulci. The inferior occipital (I.O.S.) and 
lateral occipital (L.O.S.) sulci are well marked. 

The insula or island of Eeil is concealed posteriorly, 
but anteriorly it passes forwards to the fronto-orbital 
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sulcus. Above the insula there lies a short inferior 
transverse sulcus (I.T.S.) 

The calcarine (Ca.S.) and retro-calcarine sulci are 
continuous, and the collateral sulcus (Co.S.) is simple. 
The calloso-marginal (C-M.S.) sulcus is well marked, 
but the parieto-occipital sulcus is variable. 

The olfactory apparatus is small (microsmatism), and 
the cerebellum appears to be small. The flocculus is 
smaller than the paraflocculus, which forms the petrosal 
lobule. The trapezium is not concealed. 

The brain is small in some of the Baboons, and its 
degree of convolution varies in different Cercopithecidae. 

The visual area of the neopaUium (i.e., all the 
cerebral cortex apart from the olfactory areas is well 
developed, and it is more complex than in Tar sites. The 
eyes have maculae luteae and there is an incomplete optic 
decussation. So the Cercopithecidae, like the Gebidae, 
have the complete apparatus for binocular stereoscopic 
vision. Moreover the tactile sense lodged in the hands 
is more acute. 

Placentatiox in the Lowee Peimates. 

Great differences exist in the placentation of the 
LoVier Prunates, and it has been shown by Professor 
J. P. Hill (169), Hubrecht and others that the arrange- 
ments in Tarsi us resemble those in Man and differ 
profoundly from those in the Lemurs. The chorion is 
vascularized through the body stalk in Tarsius and the 
Anthropoidea, whereas it is vascularized by way of the 
allantois in the Lemuroidea. The second great difference 
is seen in the nature of the placenta. In the Lemurs 
the yolk-sac placenta is a transitory structure, or it is 
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absent altogether ; and the permanent placenta is diffuse 
and non-decidnate. In Tarskifi and the Anthropoidea 
there is not even a transient yolk-sac placenta ; and the 
permanent placenta forms a single or double disc. In 
Tarsius and in the Simiidse and Man there is a single 
disc, but the Monkeys have frequently two. Tarsius is 
distinguished from the Apes and Monkeys in the charac- 
ters of the villi on the placenta, for its villi are not very 
distinct and are covered by syncytium only. In the 
Monkeys and Apes the villi are very distinct, and are 
capped by a syncytium and a cellular layer of Langhans. 
In the Apes and Man the villi are more deeply embedded 
in the maternal tissues than in Tarsius. 
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CHAPTEK lY. 

EXTEENAL CHAEACTEES, HABITS AXD 

CLASSIFICATION, 

THE GIBBONS, 

(Fig. 13.) 

Coxifiguration. — The (ribbons are the smallest 
Anthropoid Apes, the largest being only a little more 
than three feet long from the crown to the heels. They 
are also slenderly built, so the total mass of the body 
is small. The arms are longer in proportion to the 
length of the body than in all other Apes, and they 
touch the ground when the animals are fully erect ; 
their span is very great, that in a Siamang three feet long 
being feet. The forearm is longer than the arm, and 
the hand is longer than the foot as in the Chimpanzee : 
and the mode of life of these animals has earned the 

A 

name of “ Brachiators ” for them. Weber ( 162 ) points 
out that the great length of the arms is post-embryonal 
development. The tail is absent, and the small gluteal 
regions have callosities ; in the possession of these 
structures the Gibbons resemble the Monkeys and differ 
from the other Apes. 

Hand. — The hand is long and narrow. The skin of 
the palm is glabrous and pigmented ; in the Siamang, 
Bornean and Hainan Gibbons it is black, but it is paler 
in the Hoolock Gibbon. The relative lengths of the 
5 
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digits are as in the other Apes and Man ; that is to say, 
the thumb is short, the middle finger is the longest, and 
the index and ring fingers are longer than the fifth finger. 
The digital formula expressing these relative lengths is 
3 > 2 -- 4 > 5 > 1. The thumb and its metacarpal 
bone can be passively abducted till the latter is almost 
at right angles to the metacarpal bone of the index 
finger. 



Fig. 13 'The Silvery Gibbon {HylohaUs l&ucisms). 


The thumb is provided with a flat nail, but the other 
digits have naiJs highly arched transversely, or long 
claws projecting considerably beyond the fingers. In 
the Bornean GMon the second, third and fourth digits 

have arched nails, ^and the fifth digit alone can be said 
to possess a claw. ^ 

In the white-handed Gibbon the claw-like appearance 
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of the nails is marked on all digits. And in the Hoolock 
Gibbon the claws are of considerable length. Possibly 
these variations depend on age and sex rather than on 
species. The terminal phalanges exhibit well-marked 
pads, and the thenar and hypothenar eminences vary in 
prominence. No metacarpal pads are present. 

The skin of the palm exhibits a number of grooves 
known as flexure lines, for they are situated in the 
areas where the hand bends in gripping. In all species 
there are ‘transverse lines over the interphalangeal 
joints, and a curved line of more or less depth encircles 
the thenar area, which is submitted to considerable com- 
pression in the act of opposing the thumb. Many 
variations in the line pattern are seen in the palm, but 
it is highly improbable that these would be of value for 
purposes of classification. The Bornean and White- 
handed Gibbons (fig. 19a) have transverse lines, but 
the Hoolock Gibbon has longitudinal lines and several 
irregular little grooves. 

The whole of the palm and fingers is traversed by fine 
ridges running in different directions ; and these eleva- 
tions, which are known as papillary ridges, are pro- 
duced by thickening of the epidermis over rows of 
dermic papillae. They are mainly sensory in function, 
but their roughness helps to make the grip of the hand 
secure. It will be seen in fig. 19 that longitudinal lines 
traverse the palm from the wrist to the roots of the 
fingers in all species. In the Bornean Gibbon there are 
loops on the thenar and hypothenar areas, but the Hoolock 
and white-handed species have no trace of these curves. 
The apical pads on the thumb and fingers are covered by 
ridges arranged in loops, and the skin of the remaining 
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phalanges is covered by oblique chains. When the 
ridges are examined through a powerful lens they exhibit 
the orifices of the ducts of sweat glands. 

The back of the hand and fingers, except the terminal 
phalanges, is covered with white, grey or black hairs, but 
the colour is not specific. 

In the Hoolock Gibbon, for example, it may be black 
or white. There are no traces of callosities on the backs 
of the penultimate phalanges as in higher Apes. When 
the sides of the fingers are examined it is seen how there 
is a very sharp line of demarcation between the hairy 
dorsum and the hairless palm. 

The foot: Like the hand the foot is long and narrow, 
and its digits have the same relative lengths as the 
fingers : but the hallux is thicker than the toes. The 
skin of the sole is glabrous and pigmented, its colour 
being the same as that of the palm in each species. The 
primitive pads are represented, as in the hand, by 
globular expansions of the terminal phalanges, but the 
parts over the heads of the metacarpal bones are full. 
Flexure lines are situated over the interphalangeal joints, 
roots of the toes and sole, but these vary in different 
species, as shown in fig. 20. The papillary ridges are 
arranged much as in the hand. The dorsum of the foot 
and toes, except the terminal phalanges, is hairy. It is, 
therefore, evident that the external characters of the 
hand and foot have much in common. 

The head is compressed and the crown is flattened ; 
but tbe shape of the crown and the prominence of the 
supra-orbital crests are masked by a thick growth of hair 
(fig, 13). The position of the crests is indicated by long 
hairs, or by the anterior border of a band of white hairs. 
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which more or less completelj" surrounds the face in 
many species. The nose is flat, but well-marked, and 
the ears are more or less concealed in thick fur. The 
upper lip is short, and both lips are bulged forwards by 
the prognathous jaws. The eyes are bright, and the 
eyelashes are poorly developed. The neck is short. 

The whole body has a thick covering of hair, but the 
hairs on the face are scanty. The colour varies at 
different ages, being fulvous or greyish in the first three 
years of life, but darker after that. 

Pocock (223) points out that there is a considerable 
individual variation in the colour, and he states that the 
hue in a Hainan (3-ibbon altered concomitantly with the 
onset of menstruation. The skin is black. There are 
two pectoral mammae. 

HDabits.* — The Gibbons are gentle, affectionate crea- 
tures, but there is evidence that they bite severely when 
they are irritated. They are also very timid, and the 
sight of an enemy makes them take refuge in flight. 

Their vocal powers are considerable, and their pene- 
trating cries are audible for miles. Dr. Salomon Muller, 
an observant and careful naturalist, in describing the 
voice of the Siamang said (87), “ the voice is grave and 
penetrating, resembling the sounds gtlek, goek, guek, 
goek, goek, ha ha ha ha haaaaaa, and may easily be 
heard at a distance of half a league.*’ Martin (356) 
described the cry of the agile Gibbon as “ overpowering 
and deafening in a room, and from its strength, well 
calculated for resounding through the vast forests.” 
Pocock (223) contrasted the voices of the Hainan and 

* Accounts of tile habits arc contained, in papers 176, 180, 182, 
210, 215, 223. 



70 MORPHOLOGY AND EVOLUTION 

Hoolock Gibbons as follows : “ The voice of our 

Hainan Gibbon is quite different from that of the 
Hoolock. It is a high-pitched trill all on the same 
note, and shriller even than the high note of the 
Hoolock’s cry. It consists of about three to six dis- 
tinct cries repeated in very rapid succession, suggesting 
almost production by vibration of the tongue, although, 
as a matter of fact, I believe the lips alone are instru- 
mental in producing the effect. There is then a mo- 
mentary pause, after which the cry is repeated. It 
may perhaps be represented in the following way ; 
hoo hoo hoo hoo — ^hoo hoo hoo — hoo hoo hoo hoo hoo, &c. 
The Hoolock, on the contrary, cries as follows: hah, 
hrio, hah, hou, hah, hah, huo, hah. The ‘ hoo ’ is on a 
lower note than the ‘hah,’ with which the cry fre- 
quently ends. The ordinary expression of anger or 
remonstrance in the Hainan Gibbon is a prolonged and 
guttural grunt, repeated rapidly and often, and frequently 
interspersed with a kind of warble when the excitement 
rises.” 

In captivity Gibbons dip the backs of their hands and 

knuckles in the drinking troughs, and lick the fluid off 

the hairs ; but it is incorrect to say, as Tickell (216) has, 

* 

that some species scoop up the water. In their natural 
surroundings they can wipe rain-water off leaves, their 
long arms enabling them to reach much foliage ; or 
they can descend to the sides of lakes and employ the 
methods which they exhibit in captivity. If they are 
observed from a distance in the jungle the females, with 
young ones clinging to their breasts, engaged in the 
process of hand-drinking, may appear to be washing the 
faces of their offspring. 
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Their movements in the trees are very graceful, 
and Martin has given the following account of the 
activities of a slender Gibbon, living in the Zoological 
Gardens of London, in 1840 ; ‘‘ It is almost impossible 
to convey in words an idea of the quickness and graceful 
address of her movements : they may indeed be termed 
aerial, as she seems merely to touch in her progress the 
branches among which she exhibits her evolutions. In 
these feats her hands and arms are the sole organs of 
locomotion ; her body hanging as if suspended by a rope, 
sustained by one hand (the right, for example), she 
launches herself, by an energetic movement, to a distant 
branch, which she catches with her left hand ; but her 
hold is less than momentary : the impulse for the next 
launch is acquired : the branch then aimed at is attained 
by the right hand again, and quitted instantaneously 
and so on, in alternate succession. In this manner 
spaces of twelve and eighteen feet are cleared, with 
the greatest ease, and uninterruptedly, for hours to- 
gether, without the slightest appearance of fatigue being 
manifested ; and it is evident that, if more space could 
be allowed, distances very greatly exceeding eighteen 
feet would be as easily cleared; so that Duvauncel's 
assertion that he has seen these animals launch them- 
selves from one branch to another, forty feet asunder, 
startling as it is, may well be credited. 

“ Sometimes, on seizing a branch in her progress, she 
will throw herself, by the power of one arm only, com- 
pletely round it, making a revolution with such rapidity 
as to almost deceive the eye, and continue her progress 
with undiminished velocity. It is singular to observe 
how suddenly this Gibbon can stop, when the impetus 
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given by the rapidity and distance of her swinging leaps 
would seem to require a gradual abatement of her move- 
ments. In the very midst of her flight a branch is 
seized, the body raised, and she is seen, as if by magic, 
quietly seated on it, grasping it with her feet. As 
suddenly again she throws herself into action. 

“ The following facts will convey some notion of her 
dexterity and quickness. A live bird was let loose in 
her apartment ; she marked its flight, made a long swing 
to a distant branch, caught the bird with one in 

her passage, and attained the branch with the other 
hand ; her aim, both at the bird and the branch, being 
as successful as if one object had gained her attention.” 

On another occasion this animal swung herself from 
a perch, across a passage at least twelve feet wide, against 
a window which it w’as thought would be immediately 
broken : but not so ; to the surprise of all, she caught 
the narrow framework between the panes with her hand, 
m an instant attained the proper impetus, and sprang 
back again to the cage she had left, a feat requiring not 
only strength, but the nicest precision.” 

The progress of the Gibbons from branch to branch 
is carried out differently from that of the IMonkeys. A 
Mangabey, for example, which has a long, non-prehensile 
tail, springs from branch to branch, using its hind limbs 
for propulsion and its tail for balancing. But the 
Gibbons employ their arms alone, the legs being tucked 
away close to the body, and out of the way of possible 
injury. The Orang-Outan, which is the most arboreal 

of the higher Apes, is not nearly so active as the 
Gibbons. 

Considerable evidence has been collected to show that 
the Gibbons are the most bipedal of the Apes. 
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Bennett (176), in describing the habits of the 
Siamang, states : He invariably walks Sin the erect 
posture when on a level surface; and then the arms 
either hang down, enabling him to assist himself with 
his knuckles ; or what is more usual, he keeps his arms 
uplifted in nearly an erect position, with the hands 
pendent ready to seize a rope, and climb up on the 
approach of danger or on the obtrusion of strangers. 
He walks rather quick in the erect posture, with a 
waddling gait, and is soon run down if, whilst pursued, 
he has no opportunity of escaping by climbing. T\'hen 
he walks in the erect posture he turns the leg and foot 
outwards, which occasions him to have a waddling gait 
and to seem bow-legged.’’ Sometimes they progress by 
leaps, rather than by placing one foot in front of the 
other. The whole of the narrow foot is placed on the 
ground and raised without elasticity of step. 

Classification and Distribution . f 

Hylobatidse includes two genera — Symphalangiis and 
Hylobates. The former contains one animal, the 
Siamang, and the latter includes all other Gibbons. 

The Siamang (S. syndactylus) is found in Sumatra. 
It is the largest Gibbon, and it is the only one possessing 
air-sacs communicating with the larynx. The fur is 
black and glistening, and its colour is not relieved by a 
circumfacial band of white hairs. The second and third 
toes are connected by a web for more than half their 
length, hence the name syndactylus.*’ The animals 
constituting the genus Hylobates are found in Further 
India, the Malay Archipelago, Hainan and Southern 
China. It is not known exactly how many species exist, 
and the multiplication of synonyms has led to much 
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confusion. There are, however, certain well-established 
species which can be recognized by their colour- 
markings, and possibly by the characters of their voices* 
] >ahlborn '.184) believed he could distinguish them by 
certain markings on the clavicles, but Keith (99) 
dissected several examples of each of a number of species 
and concluded that these had no taxonomic value. 

In the Hainan Gibbon (H, hainaiius), the face, 
palms, soles and ears are black, and there is no trace of 
a white circumfacial band. The hair on the body is 
soft, but devoid of woolliness. The head looks high, for 
the hairs on the vertex appear brushed upwards. 

In all other species the hair on the crown is not 
porrect, and there is a varying degree of development of 
a white circumfacial baud. In some species the hair on 
the wrists is gre}’ or white. The circumfacial band is 
complete in the White-handed Gibbon {H. lar) from 
Burmah and the Malay Peninsula, the Slender Gibbon 
(H. agilis) from Malay and the Siamese Gibbon (H. 
pileatus). It is nearly complete in the Bornean 
Gibbon {H. Muelleri) and Silvery Gibbon (H. 
kuciscus). It is represented by a white supra-orbital 
strip in the Hoolock Gibbon (H. hooloch) from Further 
India , and it is reduced to a narrow submental strip in 
the White-cheeked Gibbon {H, Uucogenys) of Siam. 
Sclater (209), Hermes (252),. Bishop (87) and Pocock 
(223) have published illustrations showing the external 
characters of some of the above mentioned species.* 


176 characters of Gibbons aa-e given in papers 

1,8. 179 , 182, 183 , 190, 198, 199, 200, 201, 203, 204, 207 
309,310, *11-2,6, 320, 323. 307, 
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THE ORANG-OUTAN {Simia satyrus), 

(Figs. 14 and 15.) 

Configuration. — The Orang differs markedly from 
the Gibbons, for it is heavy in build, ugly in appearance 
and sluggish in its habits. The largest males are a little 
more than 4 ft, in height from the crown to the heels, 
but its great bulk makes it appear much longer. The 
females are a few inches smaller. The girth of the body 
may be nearly two-thirds of its height in inches, and the 
massive head frequently exceeds a foot in width. The 
arms are very long, and their span, when they are 
extended at right angles to the trunk, exceeds the length 
of the body as in the Gibbons. Alfred Hussel Wallace 
( 293 ) states : “ Five of this species, measured by me, 
varied only from 4 ft. 1 in. to 4 ft. 2 in. in height, from the 
heel to the crown of the head, the girth of the body from 
3 ft. to 3 ft. 7^ in., and the extent of the outstretched 
arms from 7 ft. 2 in. to 7 ft. 6 in. ; the width of the face 
from 10 to 13 i in.’* Hollet, Blythe ( 231 ), Fick ( 247 ) 
and Brooke ( 234 ) give detailed measurements of a 
number of animals, and Huxley ( 87 ) records measure- 
ments made by Temminck, Scblegel, Muller, Humphrey 
and Spenser St. John. The abdomen is prominent, 
and the anus is more prominent than in Man. 

The characters of the skull are continually changing 
throughout life, so that the facial appearances do not 
remain constant from maturity onwards. This fact was 
not known to many of the older writers, so that the data 
on which they based their specific distinctions are value- 
less. The brow is usually high and rounded, and may 
be hairy. The eyes are relatively close together, but 
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Fick (247), who made several very exact measurements, 
points out that the interpupillary distance is not much 
less than in Man. The nose is flattened, only the 
terminal part being prominent. The mouth is usually 
closed, and the thick lips are. bulged forwards by the 
prognathous jaws. The chin is flat, and has a slight 
beard. The external ear is degenerate. 



Fig. 14. — Young Orang-Outans {Simia satyrits). 


The Orang differs from the other xApes in the possession 
of cheek-pads, w’hich are well shown in fig. 15. Much 
attention has been paid to these structures, but we are 
as yet ignorant of their frequency and significance. 
They are semilunar or triangular blinker-like appendages 
which widen the face ; and they may be so large that 
the external ears are concealed behind them. During 
life they are turgid, but they collapse somewhat after 
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d63jtli. Tlicir 1)3 jS3j 1 pdii'ts Sjrc tliick Bnd. fixed, but tbeir 
peripheral parts are thinner and slightly mobile. They 
are composed of fat and connective tissue, and the skin 
which covers them is naked ; Poppig described a speci- 
men in which the skin of the pads was hairy, but no 
other author has described such a condition. Their 
occurrence is independent of the age of the animal, and 
they are found in both the Bornean and Sumatran forms. 



Fig. 15. — Adult Orang-Outan, 


The hand is long and narrow, and. traces of the 
primitive pads are only found on the terminal phalanges. 
The thenar and hypothenar eminences are small or 
absent. The digits have the same relative lengths as in 
the G-ibbons, but the thumb is diminutive ; all digits are 
provided with flat nails. The palm is glabrous and 
pigmented. The flexure Knes, which are shown in 
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fig. 19, are not as numerous as those in the Gibbons 
and Chimpanzee, but more numerous and intricate than 
those in the Gorilla. The papillary ridges form 
loops on the terminal phalanges, over the head of the 
second metacarpal bone and on the thenar and hypo- 
thenar areas, which, however, are not elevated. On 
the rest of the palm, lines radiate from the carpus to 
the roots of the fingers. The first and second digits of 
the fingers have transverse ridges. 

The back of the hand is rough, and it is covered 
with hairs to the distal extremities of the second 
phalanges of all the digits except the pollex. The hairs 
on the fingers are short and point distally, but those 
on the hand are long and directed proximally. 

The foot is long and narrow. The digits are 
arranged as in the hand, and the hallux is diminutive ; 
it is frequently, but not always, devoid of a nail. • The 
plantar surface is glabrous, and the arrangement of the 
flexure lines (fig. 20) shows that the foot is a grasping 
organ. The dorsum is hairy down to the distal extremi- 
ties of the penultimate phalanges. So it is evident that 

the external characters of the hand and foot have much 
in common. 

The nmbiHeus is situated above the middle of the 
body as in Alan, but it is farther from the symphysis 
pubis ; in the Chimpanzee it is nearer the middle of the 
body, but it is below it in the Gorilla. 

There are two insignificant pectoral mammaB, and 
even in lactation they are collapsed. 

The neck is short, but the laryngeal air-sacs produce 
balloon-like swellings between the chin and the sternum. 
Hair.— The whole body, with the exception of the 



EXTERNAL CHARACTEES AND HABITS 


70 

I 


face, ears, palms and soles is covered with hair, which 
varies in length and colour in different animals, and in dif- 
ferent parts of the body in each. It is, however, of some 
light or deep shade of reddish-brown. The colour and 
arrangement have been described by many authors, 
besides those given below in the footnote.^ In the young 
animal the brow is more or less hairy (fig. 14), but the 
brow and its bounding cheek-pads are hairless in the 
adult (fig. 15). Keith [99] points out that the arrange- 
ment of the hair is due to the fact that, when the animal 
lies on its side, as it does in sleep, the hair acts the 
part of a natm^al thatch. On the neck and shoulders 
the hair is directed forwards and upwards towards the 
head; on the back it is directed downwards; on the 
pectoral extremity the hairs converge towards the elbow - 
joint, and those on the abdomen and legs point towards 
the ground. The hairs on the shoulders and the upper 
arms are the longest, and those on the brow^, axillae and 
ventral abdominal wall are the shortest. Also the hairs 
on the extensor aspect of the forearm are longer than 
those on the flexor surface. 

When the hairs are examined microscopically it is 
seen how the cuticular scales have sinuous margins, 
which are quite unlike those of the other Anthropoids , 


* The extremities have been described or figured by Abel (224) 
\lix (301), Barkow (302), Beddard (304), Camper (237b Fick 
(247), Fletcher (99), Harwood (25 0 . Hepburn (83), Follmann 
(346), Lucae (261), Trinchese (292), and Temminck (289). 

The hairs have been described by Bolau {233), Chapman (238), 
Deniker (46), Hartmann (45^1 Martin (355)) 'Wallace (293),Wenck- 
stem (297) and others. Much information on the hairs of anthro- 
pological interest is contained in the work of Fnedenthal (63A). The 
pattern of the cuticular scales on the hairs has been described by 

Duncan. 
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so this is a point of value for distinguishing the Orang 
from the Gibbons on the one hand, and from the African 
Simiida? on the other. 

The skin is brownish in colour, the hue varying con- 
siderably with age, sex and locality. It is, consequently, 
of little value for taxonomic purposes. Its intensity 
depends partly on climatic and partly on endocrine 
factors. It is never so dark as that in the Gibbons. 

It is interesting to note that the two Asiatic Anthro- 
poids differ from one another in the characters of the 
hair and in the pigmentation of the skin; and the 
African Apes also differ from one another in these 
features. Moreover, the histological characters of the 
hairs of the former differ from those of the latter. 

Habits.’^ — The Orang is the least interesting of the 
Apes. It lacks the grace and agility of the Gibbons, the 
intelligence of the Chimpanzee and the brutality of the 
Gorilla. It is both wild and shy, and although its strength 
is immense, it attempts to escape rather than defend 
itself when it is attacked by Man. 

Its habits agree in many points with those of the 
Koala, Sloths and Lorises, for they are characterized by 
great sluggishness. If the animal is undisturbed it will 
remain in the same tree for several days. When seated 
among the branches it appears dull and apathetic; its back 
is arched, its head is bowed and its long arms either hold 
on to a branch or hang down by its sides. Like the Sloth 

it is very tenacious of life, and Wallace records that he 
found one still alive after a fall from a tree when “ both 
legs had been broken, its hip-joints and the root of the 

Descriptions of the habits are contained in papers 250, 256, 268 
271, 282, 283, 293, 294. 
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spine shattered, and two bullets flattened in the neck 
and jaws.” Specimens have also been found exhibiting 
healed fractures of the skull and limb bones. 

The movements are slow and deliberate. It secures 
and tests the branches with its hands, after which it 
draws up both feet together ; and it will even carry out 
these evolutions when it is hunted. During its progress 
it protects its feet, which appear to be very delicate, from 
injury. If it is pursued by Man its progress among the 
branches is never so fast that the hunter cannot keep 
pace with them. 

During the day the Orang may be found in the top- 
most branches of tall trees, but as night approaches it 
descends to more sheltered parts and builds a nest ; but 
it is incorrect to say that it constructs a hut. Small 
branches are laid crosswise to form a supporting frame- 
work, which is then covered by a thick bed of leaves. If 
the night is cold or windy or rainy it covers itself with 
leaves, taking particular care to cover its head. In cap- 
tivity it will cover itself with straw or even with news- 
papers, if these are placed in its cage. It will also 
make supports in its cage, and I observed this being 
done very ingeniously in the Gardens of the Zoological 
Society of London. The animal in question, a young 
male, was lodged in a cage which had a rope hanging 
from the roof. The Orang clung to the rope by his left 
hand and both feet. With his right hand he made a 
loop, passed it through between the bars, turned it 
through a right angle and pulled it tight. In this way he 
made a perch for himself. If anyone displaced the rope 
he at once proceeded to remake his perch. 

On the ground the Orang is a clumsy animal. He 
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moves on all fours in a laborious and shaky manner. 
His long arms raise the upper part of his trunk, and 
Huxley likens his gait to that of a very old man bent 
down by age, and making his way along by the help of a 
stick. 

He walks on the outer borders of his feet and the 
inner edges of his hands. The upper surfaces of the 
toes and fingers rest on the ground, particularly by their 
proximal phalanges ; and it will be seen later that this 
arrangement differs from that adopted by the quadru- 
pedal Chimpanzee. The gait of the young animal can 
best be described as an aw’kward shufSe. 

The long arms are useful for collecting the figs, leaves 
and young blossoms on which it subsists, but they are 
not used for hand-drinking, as are those of the Gibbons. 
The lips are used for drinking, and the lower one is made 
into a capacious trough for collecting rain water. If it 

is supplied with a pail of milk it will pour it into the 
trough so formed. 

Di, Salomon Aluiler, who carefully questioned many 
D\ak hunters, said . According to the Dyaks, the only 
animal the Orang measures his strength with is the 
crocodile, who occasionally seizes him on his visits to the 
waterside. But they say that the Orang is more than a 
match for his enemy, and beats him to death, or rips up 
his throat by pulling the jaws asunder.’* 

W hen the females are pregnant they may separate 
themselves from the others, and they may remain away 
till the young are born. The latter grow slowly and 
remain under care of their mothers for a considerable 
period. When the mothers are on the move the young 
ones cling to the hairs on their chests ; and Wallace 
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(294) thinks that “ the constant and powerful exercise 
of the limbs in the young animal, remaining as it does 
for many hours each day with the w'hole w'eight of its 
body supported by its four extremities from the body of 
its mother, must induce a development of the limbs, 
which can hardly tak^ place in confinement.'* 

When young animals are captured they can be tamed, 
and even taught to obev words of command. Thev are 
not very shy, and they appear to court human society. 

They are, however, easily frightened, and one of the 
manifestations of fright is a disturbance of the balance 
of the ocular muscles. I observed the left eve directed 
upwards and inwards, and the right one downwards and 
inwards, when the small animal was frightened. 

Distribution. — The Orang is only found in certain 
parts of the islands of Sumatra and Borneo ; and there 
are problems connected with its distribution which have 
not been satisfactorily explained. Thus it occurs in two 
districts, twenty-five mile.s apart, ^ but it is absent from 
the intervening country. Moreover it may be absent 
from one area, whose climate, trees, rivers and other con- 
ditions are similar to those in an area where it thrives 
well. It frequents dense, gloomy forests and mangrove 
swamps extending from the coast inland, and avoids 
mountains and places where the population is dense. 

Many zoologists have recorded the presence of the 
Orang in various parts of Sumatra and Borneo, and it 
wdll be found, on a perusal of their works, that south- 
west Borneo and north Sumatra have provided most of 
the specimens. There is, moreover, evidence that the 
Sumatran variety has been found in Borneo, and no 
sharp distinction can be drawn betw’een these forms. 
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Classificatioii. — There is now a consensus of opinion 
that there is only one species of Orang, but there are 
local varieties. There is, however, considerable doubt 
as to the exact number of varieties. Various zoologists 
have made use of the characters of the skull and teeth, 
the colour of the hair, the presence or absence of cheek- 
pads and of nails on the great toe for purposes of classifi- 
cation ; but all these characters vary with age and sex. 

The skull never attains a fixed form, but it changes 
throughout the whole life period ; and a series of photo- 
graphs of the same animal from youth to old age would 
exhibit striking differences. Besides these osseous dif- 
ferences there are variations in the bulk of the muscles 
of mastication, which produce differences in the contour 
of the head. So it is evident that one cannot give any 
clear description of the actual local varieties, either in 
number or in characters ; Briihl ( 236 ) and Dumortier 
( 245 , 246 ) have described the changes in the head and 
the characters of species. 

Selenka ( 287 ) described six varieties in Borneo and 
two in Sumatra. Giglioli ( 447 ) considered that there 
are two species in Borneo, and Bitzinger ( 248 ) believed 
there are four species."^ 

It is now believed that Owen’s Lesser Orang {Simia 
morio) was not a distinct species, but merely a young 
Simia satyrus. 


Hartmaim (4521, Homaday (356), Mohnike (271) 

,‘ia^f T ^ (a79A), Sehlegel and Miiller (282), Selenka 

’ in®'" l****^’ (=**> 3 ), Weneksteni 

297), mi others have recorded localities in wHch specimens were 
observed or shot. ^ 
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THE CHIMPANZEES. ( J n th ro pop it h reus . 

(Fig. 10.) 

Configuration. — The Chimpanzee is a powerful, 
heavily-built animal, but its bulk is not so great- as that 
of the Orang or the Grorilla. The male may attain the 
length of five feet from the crown to the heels, but the 
female is smaller. The limbs are more nearly equal 
than in the other Apes. The forearm is longer than the 
arm, and the hand than the foot. The hand constitutes 
more than 25 per cent, of the upper extremity. 

The head is compressed, with a flattened vertex. The 
supra-orbital crests are well marked, but are not so 
prominent as those in the Gorilla. The nose is flattened, 
and has a slight bridge ; and it is encircled by a narrow 
groove in the upper lip. The lips are long and thick, 
and are bulged forwards by the prognathous jaw^s. The 
chin is receding. The neck is short. 

The skin of the face is more or less pigmented, and 
the intensity of the colour varies at different ages ; so it 
is not a character which can be relied on for taxonomic 
purposes. 

The external ear is large, and stands out from the 
side of the head like a wind-sail. It is usually pale in 
colour. It is neither hairy, nor is it concealed by long 
tresses as in the Orang and Gorilla. It varies in 
character in different animals, and sometimes the two 
ears are different in the same animal. The margin of 
the ear is only folded in its upper part, and there is no 
trace of Darwin’s tubercle. The tragus and antitragus 
are well marked, and are separated by a deep fossa. 
Superiorly the helix is continuous with the antihelix, 
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the fossa of the helix is shallow, and the fossa of the 
antihelix is deep. No lobule is present. The auricular 
cartilage is entire, with a thin margin. 

The characters of the auricles and lips are usually 
verv distinctive, and one can generally distinguish those 

t 

of the Gorilla from those of the Chimpanzee. It occa- 
sionallv happens, however, that it is difficult or even 



Fig. 16 . — Tile Chimpanzee {Antliro^poyitliecus troglodytes). 


impossible to tell whether a particular animal is sl Gorilla 
or a Chimpanzee. Duckworth (324a) describes such a 
specimen, and Keith (99) records a controversy about an 
animal named “Mafuka” in the Zoological Gardens of 
Dresden. Meyer and Bolau considered her to be a 
Chimpanzee, but Nissle and Hartmann thought she was 
a Gorilla, It is, therefore, evident that the external 
appearances of these Apes are not always distinctive : 
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and when any difficulty arises it is in connection with 
females. 

The hand is long and narrow, and the small thumb 
only reaches as far as the metacarpo-phalangeal joint of 
the index finger. The palm is pale, smooth and hairless. 
The thenar and hypothenar eminences are small or 
absent, and pads are only present on the terminal pha- 
langes. Flexure lines are well marked, but they are 
variable, as can be seen from a studv of the illustrations 
published by Beddard (304), G-ratiolet i,330\ Hepburn 
(82), Sperino (401) and others. The arrangements in a 
young male animal examined by myself are shown in 
fig. 19. It will be seen that there are well-marked lines 
on the interphalangeal joints; three transverse lines 
cross the palm, and the thenar and hypothenar areas are 
bounded by curved lines. Three longitudinal lines 
radiate" into* the palm from the junction of the thenar 
and hypothenar lines. The proximal parts of the digits, 
with the exception of the thumb, are webbed. The back 
of the hand and proximal parts of the first phalanges 
are hairy, and the hairs radiate in all directions from an 
area over the base of the metacarpal bone of the index 
finger. And the naked skin on the backs of the penulti- 
mate phalanges, which are used in locomotion, is 
thickened to form oval callosities. 

The whole of the palmar aspect of the hand and fingers 
is covered with papillary ridges running in all directions ; 
and their arrangement is shown by fine lines in fig. 19. 
They form loops on the terminal phalanges; on the 
middle phalanges they are transverse ; and on the proxi- 
mal phalanges they are oblique. The distal part of the 
palm is occupied by ridges in arches ; and the more 
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proximal part of the palm, with the exception of the 
hypothenar eminence, has lines radiating laterally or 
antero-posteriorly. On the hypothenar eminence the 
lines form arches. 

The foot, like the hand, is long and narrow, and its 
digits are arranged in the same way. Thus the hallux is 
short, and the middle digit is the longest. The basal line, 
as regards the action of the musculi interossei, is drawn 
through the middle digit in both hand and foot, whereas 
it runs through the second digit in the foot in Man and 
the Gorilla. The toes, with the exception of the hallux, 
are also webbed in their proximal parts. The flexure 
lines are variable, but to a less extent than those on 
the hand. Their arrangement in the young male 
animal examined by me is shown in fig. 20; and it is 
more intricate than in animals described by some authors. 
It shows that the foot is a prehensile organ. The 
hallux has several deep lines. The hallucal lines are 
more pronounced than the pollical lines. The back of 
the foot is hairy, but the toes are hairless, and devoid 
of the callosities which are so pronounced on the fingers. 

The hallux is thicker than the other digits, which 
vary in appearance in different animals. Thus I 
observed them to be long and slender in a young 
female, but they were more stumpy in a young male, 
which had almost the same dimensions of body. 

As these animals were undoubted examples of Anthro- 
popitliccus tvoglodytcs, and the characters of the female 
foot were similar to those of Troglodytes calvuSj as 
described and figured by Beddard ( 304 ), no taxonomic 
value can be ascribed to these features. 

Habits. Those who have studied Chimpanzees in 
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their native haunts describe them as active, agile 
creatures. They run about on the ground in a quadru- 
pedal manner, using their fore and hind limbs almost 
equally. They also jump off one foot which is used like 
a spring-board. In the trees they swing about as actively 
as some Gibbons. When the animal has been in cap- 
tivity for a long time it develops stiffness of the joints, 
and its active movements are replaced by an awkward 
gait in which the body is dragged along, the forearms 
being used like crutches. It must be emphasized, there- 
fore, that the mode of locomotion of an old menagerie 
specimen is quite unnatural. 

Occasionally the Chimpanzee stands upright, and it is 
clearly seen at these times that the narrow sole is planted 
firmly on the ground, there being no plantar arch. It 
only remains erect for a very short period, for the 
mechanisms which allow Man to remain upright and be 
bipedal are poor or absent. Man’s upright position is 
due to the following factors acting in harmony : — 

(1) The centre of gravity is low. 

(2) The ilio-femoral ligament is a strong band. 

(3) The structure of the knee-joint with its ligaments 
does not permit the thigh and leg to be rigidly locked. 

(4) The structure of the ankle-joint. 

(5) The muscular system is more divided and the 
muscles can co-operate to suit awkward attitudes. 

(6) The regulating powers of the central nervous 
system have reached a high degree of perfection. 

These factors will receive detailed attention in subse- 
quent chapters. 

The arms are used as hook-like suspenders, for the 
diminutive thumb cannot convert the hand into a 
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grasping organ. The hallux, on the contrary, makes 
the foot a powerful grasping organ. 

When the actions of the hand are closely watched, it 
is seen how the Chimpanzee employs the index and 
middle fingers together for most purposes. 

It will be seen later that the anatomical differences 
between the human and anthropoid hand are not 
sufficient to explain the enormous differences in function. 
The reasons are to be found in the complexity of the 
brain and in the main uses to which the hand is put. 
In Man the hand is not used as an aid to progression, or 
as a support for the body, but it has been set free so as 
to act as the servant of his highly organized brain. The 
thumb has developed considerably and exceeds that of 
s-uy Ape in size and in function. The other parts of 
his hand have not undergone such striking transforma- 
tions, however, as the thumb. 

It is frequently stated that the Chimpanzee is filthy 
in its habits, but many examples in captivity do not 

manifest this trait, nor any tendency to immoral 
behaviour. 


There appears to me to be no doubt that the 
Chimpanzee is the most intelligent of the Anthropoid 
Apes, but there are individual differences in the degree 
of intelligence. Sally, the famous Chimpanzee belonging 
to the Zoological Society, had a higher degi*ee of intelli- 
gence than her successors. Young animals have a good 

memory for faces, and they will remember a person who 
has injured them.^ 

Distributiom — Of all the Anthropoid Apes no single 


Accounts of the habits are contained in papers 21 a 

32P, 344, 344, 355, 359, 363, 367, 383, 389, 398, 3/9. 
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species has such a wide distribution as the Chimpanzee. 
It is found in West and Central Equatorial Africa, from 
Gambia in the north to Angola in the south. Several 
specimens have been obtained from the neighbourhood 
of Lake Tanganyika, the Xiam-Niam country’ and 
Uganda. The L^ganda Chimpanzee has been given the 
specific name AntliropopitJiecus schweinfartlii. 

Classification. — As the external characters of the 
Chimpanzee exhibit considerable variation with age, sex 
and locality, it is not surprising to discover, on consulting 
the literature dealing with taxonomy, that zoologists 
have invented specific names for mere varieties. And 
Trouessart has collected the various svnonvms which 

li^ 

have been applied to the two real species — the Common 
Chimpanzee {Ayithropopitliecus troglodytes) and the 
Bald-headed Chimpanzee (A. cahuis)* 

(a) The Common Chimpanzee (A. troglodytes 
Linn). 

Synonyms. — A. sylcestrls (Tyson and Cowper) ; A. 
niger (E. Geoff) ; A. leiicoprijmnus iLess) ; A. vellerosus 
(Gray); A. sell icc inf urtlii (Gigl) : A, auhryi (Gratiolet 
et Alix;. 

(&) The Bald-headed Chimpanzee (A, calms, Du 
Chaillu). 

Synonyms. — A. tschego (Duvernoy) ; A. kooloo-kaniha 
(Du Chaillu). 

Some of these authors employed the old generic name 
Troglodytes instead of the modern Anthropopitlieciis. 

Many fine illustrations of A. troglodytes have been 
published, and Bartlett (303) gives a fine plate repre- 
senting A. cahnes. He contrasts the external characters 
and habits of the two species. The face, hands and 
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feet in the Chimpanzee are white or of a pale flesh- 
colour ; the same parts of the Bald-headed animal are 
black or brownish-black. ... In the Chimpanzee the 
hair on the top of the head, and passing down from the 
centre ^^where it divides) to the sides of the face or 
cheeks, is tolerably long and full, forming what may be 
considered rather bushy whiskers ; whereas in the Bald- 
headed animal the top and sides of the face and head 
are nearly naked, and there is no trace of a parting. 
The ears are particularly large in the Bald-headed 
animal ; and the form of the head, the facial expression, 
the expanded nostrils and the great thickness of the 
lower lip, together with the more elevated skull, can- 
not fail to distinguish the Bald-headed Chimpanzee 
from the common variety. 


THE GORILLA. 

(Figs. 17 and 18.) 

Config^ation. — The Gorilla is the largest, strongest 
and most formidable of the Primates. The adult male 
may attain the length of 6 ft. from the crown to the 
heels, but the female is smaller, her length rarely ex- 
ceeding ft. The arms and chest are of great size, 
but the legs are insignificant in comparison. The hands 
reach below the knees when the animal is erect, and 
the span of the outstretched arms exceeds the length of 
the bod\\ 

The relative proportions of the segments of the arm 
are more like those in Man than are those of the other 
Apes. Thus the arm is longer than the forearm, 
whereas the reverse is the case in the Gibbons, Orang 
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and Chimpanzees. The hand is shorter than the foot 
as in Man and the Orang, hut it is longer than the 
foot in the Gibbons and Chimpanzees. 

The head is large and broad, with a receding brow 
and chin ; and the ears, which are very human in 



Fig. 17. — Young Gorilla {Gorilla gorilla). 


appearance, are more or less concealed in the thick hair 
which clothes the sides of the head. The snpra-orbital 
crests are very strongly developed, and overhang the 
deeply-set eyes like penthouses. The nose has a long 
bridge, and it is specially characterized by very thick 
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lateral folds, which pass into the short upper lip ; and 
the nostrils are wide and patulous. The relative de- 
velopment of the nose and lips varies with age, as can be 
seen by comparing figs. 17 and 18, and with sex. 



Fig. 18 .— -Adult Gorilla. 


The lower part of the face is very prominent in the 
adult, because the maxillae are prognathous, the man- 
dible is very large, and the muscles of mastication are 
large and powerful. In the young animal the pro- 
gnathism is less marked, and the lips are not bulged for- 
wards to such an extent as those in the adult. As the 
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prognathism increases the general facial appearance 
alters. When the lips are retracted in life the hnge 
canine teeth give the animal a very brutal appearance, 
which is intensified if it draw’s down the hairv crest, 
which runs along the sagittal line of the head. 



Fig. 19 a,— The hand of the Bornean Gibbon (A) and Orang-Ontan (B) 
showing the flexure grooves (thick lines) and papillary ridges (fine 
lines) , 

The neck is short, and the head is held more rigid 
than in the Chimpanzee. The thorax is short, wide 
and deep, and the abdomen protrudes as a large paunch. 

The hand is relatively shorter and wider than in the 
other Apes, and the proportions of the palm approximate 
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to those in Man. The digital formula is as in other 
Apes, and the thumb is very small. The proximal parts 
of the digits are united by a web, and the terminal 
phalanges have flat nails. The primitive pads are 



Fig. 19b.— The hand of the Chimpanzee (G) and Gorilla |(I)) showing 
the flexure grooves and papillary ridges. 


reduced to those on the terminal phalanges. The palm 
is glabrous and pigmented, and is traversed by the usual 
flexure lines and papillary ridges. The flexure Hues 
(fig. 19) are simpler than in many Apes ; they consist 
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of horizontal grooves over the interphalangeal joints, 
and transverse grooves on the palm. On the palm the 
papillary ridges stream in three directions from the 
wrist. Some pass to the inner border, others run to the 



Fig. ^Oa. — T he foot of the Bornean Gibbon (A) and Orang-Outan {B) 
showing the flexure grooves and papillary ridges. 


outer border, and an intermediate series passes straight 
down to the roots of the middle and ring fingers. At 
the proximal ends of the clefts between the fingers there 
are* groups of ridges forming concentric circles. The 
digits have oblique lines, and the apical pads have 

7 
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systems of loops, which are more complex on the thumb 
than on the other digits. 

The back of the hand is hairy. The back of the 
thumb is hairless, and the penultimate phalanges of the 
other digits, which have callous skin, are likewise devoid 
of hairs. The proximal phalanges are hairy m the 
voun» animal and the terminal phalanges become hairy 



Fig. 20b. — The foot of the Chimpanzee (C) and Gorilla (D) showing 
the flexure grooves and papillary ridges. 


in fully adult specimens. During progression the backs 
of the fingers are applied to the ground. 

The foot, like the hand, approximates to that of Man 
in the relative proportions of length and width (fig. 20). 
The digital formula resembles that of the hand. The 
hallux is small, and the toes are greatly involved in a 
web. The primitive pads are slightly developed on the 
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terminal phalanges only, and the flexure lines are greatly 
reduced. The papillary ridges form three groups of 
parallel lines on the sole, and oblique or transverse lines 
on all the phalanges except the terminal ones, where 
they form loops. The back of the foot and the proximal 
phalanges are hairy, but the remainder is glabrous. 

It is, therefore, evident that the hands and feet of the 
Gorilla are less adapted for an arboreal life than those of 
the other Apes. And it will be shown later that the 
internal structure of the foot is adapted for supporting 
purposes rather than for prehension. 

Hairs. — The whole body, except the face and parts 
of the hands and feet^ is covered with long hair of a 
black or rufous colour, and old animals become grizzled. 
Eothschild ( 486 ) points out that there is a rufous phase 
in all the subspecies recognized by him, so the colour 
of the hair exhibits dimorphism. He states, moreover, 
that “ these rufous phases have been described respec- 
tively as distinct species or races ” by other zoologists. 
Each hair is banded, the tip and root being grey, whilst 
the remainder is black. 

The hairs on the scalp stream backwards towards the 
neck, and they form a prominent crest along the line of 
the sagittal suture. When the animal is enraged these 
hairs are strongly erected, and the crest is pulled dowm- 
wards and forwards with the scalp. Two streams of 
hairs pass down on the side of the head and include the 
external ear between them. . Sometimes these hairs are 
so thick that the ear is concealed. On the bodv the 
general direction of the hairs is downw^ards, but there 
are vortices over the clavicles and in the neighbourhood 
of the anterior superior iliac spines. The hairs on the 
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legs point downwards ; but those on the arms and fore- 
arms, which are of great length, converge towards the 
elbows. The arrangement of the hairs is well seen in 
figs. 17 and 18. 

There are two pectoral mamniae, and the umbilicus is 
situated below the middle of the body. 

Habits/' — The most reasonable account of the 
habits of the Gorilla is still the original account, pub- 
lished in 1817, by Savage and Wyman. After disprov- 
ing several undoubted fables Savage says : They are 
exceedingly ferocious, and always offensive in their 
habits, never running from Man, as does the Chimpan- 
zee. They are objects of terror to the natives, and 
are never encountered by them except on the defensive. 
The few’ that have been captured were killed by elephant- 
hunters and native traders, as they came suddenly upon 
them while passing through the forests. 

It is said that when the male is first seen he gives a 
terrific yell, that resounds far and wide through the 
forest, something like kh— ah ! kh — ah ! prolonged and 
shrill. His enormous jaws are widely opened at each 
expiration, his under lip hangs down over the chin, and 
the hairy ridge and scalp are contracted upon the brow, 
presenting an aspect of indescribable ferocity. The 
females and young, at the first cry, quickly disappear.” 

The Gorilla approaches his enemy in a stooping, 
shuffling manner, but rises to his feet when about to 
attack. He uses his powerful arms and hands to disable 
or kill the hunter, or he may attempt to draw him 
towards his great teeth. 

* Accounts of habits are contained in papers 429, 443, 445 449 
458, 469? 483- 484-^ 487. ’ 
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He makes a rude and simple nest, which is only 
occupied at night. 

In captivity the young Gorilla usually manifests a 
sullen disposition, but that is not always the ease. 
Occasionally it beats its chest, which resounds like a 
drum. Du Chaillu stated that the wild animal in the 
forests also thumped its chest till it resounded, but 
many disbelieved his statements. No adult animal has 
yet been captured alive and kept in captivity in any 
zoological gardens, and the number of young ones which 
have been on exhibition constitutes a verv small series. 

Distribution. — The actual limits of the area of dis- 
tribution are not yet known, but the region in w’hich it 
lives is small compared with the area inhabited by the 
Chimpanzee. It is found in the moist, forest region on 
the banks of the Gaboon and other rivers in West Africa. 
Specimens have been obtained at Lake Kivu. Its dis- 
tribution is becoming more restricted, for it w’as seen in 
large numbers on the coast about the middle of last 
century. Keith ( 99 ) enumerates the writers w'ho have 
recorded localities in which it has been killed. Barnes 
has obtained Gorillas at the altitude of 6,000-10,000 feet 
in the Kivu District, 

Classification. — There appears to be only one species 
of Gorilla W’ith several sub-species. Eothschild ( 486 ) 
recognizes the following varieties, which are distin- 
guished by certain external and cranial characters ; — 

(1) Gaboon Gorilla {Gorilla gorilla gorilla Savage 
and Wyman) ; — Pelage dimorphic. Eed phase does not 
differ on the body, but the whole crown becomes rufous. 
Occipital region narrow and triangular because thelamb- 
doid crest has a sharp centre. 
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(2) Cameroon Gorilla ; gorilla dieliliM.dAi^Qh.\B) : 
— Hufous phase not so restricted ; the red crown is not 
sharply defined and the body hairs are brownish, with 
some red hairs intermingled. Occipital region broad, 
and centre of lambdoid crest blunt. 

(3) Mountain Gorilla {Gorilla goyilla beringeri 
Matschie) : — Body stout and stocky. Hair intensely 
black. Large fleshy callosity on crest on the top of the 
head. Occipital region very broad and lambdoid crest 
absolutely flat. 

As regards other sub-species which have been proposed 
\G.jacobsi and G. manyema*) Eothschild points out that 
the material available is too scanty to w^arrant definite 
conclusions being drawn. 

Pocock (80) has summarized our knowledge of the 
habits of the Anthropoid Apes as follow^s : — " The Gibbons 
are the most expert climbers and bipedal walkers, the 
least expert quadrupedal walkers. The Orangs rank 
second in climbing, third in quadrupedal and fourth and 
last in bipedal activity. The Gorillas take fourth place 
in climbing, second in bipedal and second in quadrupedal 
activity. The Chimpanzees stand third in climbing, 
third in bipedal and first in quadrupedal powers. . . 
They have departed least from the primitive form.’' 
Prom a study of the anatomy of many examples of each 
Anthropoid, Keith (100) regards the Gorilla as more 
primitive in many ways than the Chimpanzee. He 
concludes that the Chimpanzee is a Gorilline derivative 
in which, with progressive brain development, there 
have been retrogressive changes in many organs; and 

* AUx, E., et Bouvier, A. Bull, Soc. Zool, France, 1877, pp. 488- 
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the varieties are marked bv the differences in the degree 
' to which the changes have proceeded. 

We shall see later that the best method of expressing 
the evolution of the African Simiidas on a genealogical 
tree is a Grorilline stem giving oS AHihwpojnthecns high 
up, and the extinct Chimpanzee-like Ape Palseopitliecv 
low down. 

The external characters peculiar to Man are : ( 1 1 
The nose has a depressed tip; (2^ the upper lip has 
a median vertical groove or philtrum : ^3) the lips 
have red margins, the whole of which are visible; (4? 
he has a chin ; (5) the neck is long ; (6) the distal 
palmar flexure grooves run obliquely instead of trans- 
versely across the palm; (7) the papillary ridges are 
more numerous and show absolute individual differences : 
(,8) the foot is arched ; (9) the hallux is never at the 
side of the sole : (10) the thumb is large, and the hand 
can enclose a sphere. 
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CHAPTEE V. 

THE SKELETON AND TEETH. 

Section A. The SkiiU. 

In the preceding chapter we saw how many of the 
external characters, which are employed by systematists 
for taxonomic purposes, vary considerably with age, sex 
and environment ; and many of the data which were 
formerly regarded as specific characters are now 
regarded, at best, as characteristic of sub-species. 
These remarks also apply, but with even greater force, 
to the skull; for no structure is so influenced by 
physiological agents acting from within, or by physical 
agents operating from without. By physical agencies I 
mean those impressions which the environment brings 
to bear on the surface of the body. It is, therefore, 
evident that the student should examine many skulls 
before he comes to definite conclusions as regards the 
cranial characters of each Anthropoid. Fortunately the 
skulls in our great Museums are provided with labels 
giving data of age, sex and the localities where they 
were found; so the student has ample material for 
thorough craniological investigations. 

As age * advances the cranial and facial parts of the 
skull increase in size up to a point, but the latter 
continues to enlarge after the cranial part has stopped 
growing. In the Orang it keeps altering throughout 
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the whole life period. The result is that 
become increasingly prognathous, and the ridg 
give origin to the temporal muscles, gradually increase 
in size ; in the Gorilla the enlargement of the crests 
reaches a maximum. 

Sexual differences'* are seen in the whole build of 
the skull, the size of the jaws and the degree of develop- 
ment of crests for the muscles of mastication. The 
female cranial cavity is always smaller than that of the 
male, the difference being least in the Gibbons and 
greatest in the Gorilla. The actual measurements are 
given later. 



THE GIBBONS.-" 

Norma VerticaKs. — The skull is ovoid in contour, 
and no prominent crests are present. But a well- 
marked line on each side marks the upper limit of the 
temporal muscle. The frontal bone may extend back- 
wards to articulate with the occipital, but it usually 
articulates with the parietals by a curved coronal suture. 
The coronal and sagittal sutures usually meet ; but the 
continence is sometimes prevented by a lozenge-shaped 
Wormian bone. The vertex meets the plane of the 
occipital bone, which slopes downwards and forwards. 

Norma Frontalis. — The orbits are capacious, and 
their borders are prominent. The upper margins form 

* The age and sex differences in the skull have been described 
by Bischoff and others. 

t Accounts of the skull in whole or in part have been written 
by Albrecht (4), Anderson (5), Bischoff (177), Duvernoy (53), Frj' 
{188), Giebel lipo"), Hamy (.45*)' Huxley (87), Keith 1197), Kegnault 
(380), Sehlegel (282), Seydel (288), Waldeyer <2i8}, Yrolik (217k 
de Blainville (20) and Deniker (44). 
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tb.ick6ii6d ci’6sts wh-ich. do not moot Sjcross tliG noso. 
The size of the cavities is dependent on the law which 
states that the volume of the eyes is inversely propor- 
tional to the bulk of the body. The optic foramen is 
round, and separated from the triacgular anterior 
lacerate foramen. The inferior orbital fissure is wide 
and long. The os planum of the ethmoid bone is some- 
times divided into two parts by a vertical suture. The 
lachrymal hamulus is rudimentary, and the bony bed 
for the lachrymal sac may be deep. The naso-lachrymal 
duct runs down to the nose through a well-marked 
canal. 

The anterior narial aperture is ovoid, and is 
bounded below by the premaxillse, laterally by the nasal 
processes of the maxillae, and above by the flat, 
quadrate bone formed from the fused nasal bones. The 
premaxillse do not extend upwards on the sides of the 
narial apertui’e to meet the nasal bones. No anterior 
nasal spine is present. On looking into the aperture 
one sees the turbinate bones and bony septum nasi very 
plainly. 

The infra-orbital foramina consist of one prominent 
foramen placed on the maxillae below the junction of 
the inner and middle thirds of the inferior margin of the 
orbit, and of two foramina on the malar bone. Through 
the former the infra-orbital branch of the maxillary 
division of the trigeminal nerve emerges. 

No infra-orbital suture appears on the face. No 
supra-orbital foramen exists. 

The most anterior part of the maxillae, lying between 
the infra-orbital foramen and the anterior narial aper- 
ture, is expanded to form the long socket of the large 
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canine tooth. And slight ridges are produced by the 
fangs of the premolar and molar teeth. A well-marked 
suture exists between the maxilla and premaxilla. 

Norma Lateralis. — The alisphenoid (great wing of 
the sphenoid) meets the parietal bone in the pterion. 
The zvsomatic arch is slender, and conceals the slightlj’ 
recurved tip of the coronoid process of the mandible. 
When traced backwards it is continued upwards above 
the circular aperture of the long, bonj- external auditory 
meatus. No mastoid process exists. The spheno- 
maxillary fissure is wide. 

» 

When the mandible is removed it is seen how it moves 
in a shallow glenoid fossa, but the ridge-like post- 
glenoid processes are well marked, and form some of 
the most lateral parts of the basis cranii or norma 
basalis. 

The anterior part of the basis cranii is formed by 
the long, comparatively narrow hard palate with its 
bounding dental arcade. , Well-marked sutures divide 
the palate into three parts. Most anteriorly lie the 
premaxillae bearing the incisor teeth ; and the sutures 
marking them off from the maxillae are continuous with 
the posterior borders of the large anterior palatine 
foramina, which transmit palatine vessels and nerves. 
The middle part is formed by the palatal processes of 
the maxillae; and the posterior part, which is formed 
by the palate hones, is terminated in the middle line by 
a very small posterior nasal spine. Sometimes the 
spine is absent. The posterior palatine foramina are 
entirely on the palate bones, but they may be concealed 
by small bony shelves. The entire bony palate is 
curved from side to side. The horizontal plates of the 



THE SKELETON AND TEETH 


109 


palate bone floor the quadrilateral posterior nares or 
choanse. 

The part of the basis cranii behind the palatal region 
,is formed by parts of the sphenoid, temporal and occi- 
pital bones. The parts of the sphenoid visible are the 
strong basi-sphenoid, which is united to the basi-occiput 
by a marked horizontal suture, the presphenoid and the 
four pterygoid plates. The pterygoid hamuli are 
slender and sharp, and the pterygoid fossae are wide. 

_ No tympanic bullae are present, but the Eustachian 
processes are well marked. Styloid and vaginal pro- 
cesses are absent. 

The Cranial Cavity . — The cranial capacity varies 
from 76 to 90 c.c. ; and sexual differences are negligible. 
The anterior fossa is much reduced in size by the upward 
projection of the dome-like roof s of the orbits. So much 
are the orbital plates of the frontal bone bulged up that 
the cribriform plate of the ethmoid bone is at the 
bottom of a deep sulcus. The clinoid processes may 
be fused, and the long axis of the sella turcica is hori- 
zontal. The petrous temporal has a cerebellar pit, and 
the grooves for the lateral sinuses, particularly the right 
one, are well marked. 

As regards the foramina it is important to note that 
the foramen ovale pierces the alisphenoid ; and the 
foramen magnum lies far back, being partly on the base 
and partly on the occipital plane of the skull. 

Mandible. — The two halves are united in front at an 
acute angle. The posterior aspect of the symphysis 
menti has a fossa for the origin of the genial muscles. 
The symphysis is receding in the genus Hylohates, but 
is more vertical in Syniplialangus, The ascending ramus 
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is short and broad, the angle is inflected to a greater or 
less extent ; and the coronoid process exhibits a variable 
degree of recurving of the point even in the same 
species. The body of the bone is thickened round the 
incisor, canine and first premolar teeth, and its vertical 
height is greatest in these regions. 

Keith (99j points out that the skull of the Siamang 
can be distinguished from those of all other Gibbons, 
but it is not possible to differentiate those of the various 
species of the genus Hylobates from one another. Per- 
haps the examination of a hundred or more skulls of 
each species might enable us to discover specific 
characters. 


THE OEANG-OUTAN.’^ 

The most characteristic feature in the vast majority 
of Orang skulls is the hollowing out of the middle of 
the face, a condition to which the term “ simognathism’^ 
is applied. The degree of simognathism varies with age, 
sex and the locality from which the animal was obtained ; 
so a large series of skulls exhibits marked differences in 
profile. Thus the facial outline may be nearly, but not 
quite, straight ; or the skull appears constricted in the 
middle, thus showing up prominently the size of the 
cranium and jaws (fig. 221. 

The skull resembles that of any Gibbon in a number 
of points, but differs from it in many respects, first and 
foremost of which is size. The absolute bulk is greater, 
the jaws are more massive, and the cranial capacity is 

* The skuh is described in whole or in part in papers 1 5, 30, p3, 

109, 122, 335, 24s, 246, 254, 261, 265, 267, 276, 280, 343’ 
365, 3S0, 451, 
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more. Not only is the capacity greater, but the sexual 
differences are more pronounced. 

In the Gibbon the capacity is 75 to 90 c.c., and the 
female skull lodges a brain' which is 98 per cent, of that 
of the male. In the Orang, on the other hand, according 



Fig. 22.— Skull of the Oraug-Outan. 


to Hrdlicka, the capacity is 350 to 540 c.c. in the adult 
male, and 300 to 490 c.c. in the adult female (i.e., the 
capacity in the female is 90 per cent, of that in the 
male). The cranial part is relatively shorter and wider 
than in the Gibbon, so the skull is more nearly brachy- 
cephalic. 
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The exterior of the skull shows sexual differences ; 
and it is usually easy to distinguish the skull of an 
adult male from that of an adult female. In some 
cases, however, it is difficult or even impossible to 
determine the sex of the skull, for the female may 
assume male characters or vice versa. Sexual differ- 
ences are seen in the characters of the temporal ridges 
and the size of the jaws. In the female the temporal 
ridges pass upwards, backwards and inwards from the 
external angular processes of the frontal bones. Beaching 
the middle line they run parallel to one another, or they 
are simply in contact. 

In the male, on the other hand, they fuse, and the 
combined ridge may rise up into a crest about 10 mm. 
high (Duckworth). Xt the posterior extremity the 
ridge unites in the male with the nuchal crest to form 
a lambdoid crest. It is, therefore, evident that the 
skull differs from that of the Gibbon in the characters 
of the ridges. 

Norma Frontalis. —The orbits are oval, with the 
greatest diameter vertical. The supra-orbital crests are 
thick and strong, particularly on their lateral parts; 
they do not communicate across the nose as in the 
Gibbons, but the crests are confluent in the Gorilla and 
Chimpanzee. 

The articulation of the lachrymal and ethmoid bones 
has been studied by Eegnault ( 380 ) and others ; and it 
appears that the os planum of the ethmoid is frequently 
high anteriorly, so that the lachrymo-ethmoidal 
suture is long. The lachrymal hamulus is vestigial. 

The bony walls of the orbit are more complete than 
in the Gibbons, for the spheno-maxillary fissure is a 
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narrow cleft. Several important foramina are seen on 
the posterior wall The optic foramen is separated 
from the wide anterior lacerate foramen bv a thin 
septum ; and the foramen rotundum is very obtrusive 
below these. The foramen rotnndtim is not alwavs 

I. 

seen in the orbit in the G-ibbons. On the floor of the 
orbit there is a wide, shallow trough for the infra- 
orbital vessels and nerve ; and the beginning of the 
canal for the naso-lachrymal duct is a marked feature 
on the inner wail. The entire orbit has a relatively 

ft 

smaller capacity than in the Gibbons. 

The anterior narial aperture is pyriform, with the 
narrow end above. It is bounded as in the Gibbons, 
but the area occupied by the free edge of the fused 
nasal bones is very much smaller. The Orang, in fact, 
has narrower nasal bones than all other Anthropoids, 
and the fused mass forms a long, narrow splint (fig. 21). 
The anterior nasal spine is absent, or represented by 
a slight median ridge. Occasionally a groove runs 
along the mid-line from the space between the two 
upper incisor teeth to the root of the septum nasi. On 
looking into the narial aperture the turbinate bones 
are seen. 

The infra-orbital foramina vary. Thus in one skull 
there were three small foramina in a horizontal line on 
one side, and two large openings on the other. No 
supra-orbital foramen is present. 

Norma LateraUs. — The zygomata are bent outwards 
and the alisphenoid is channelled, so the infra-temporal 
fossa is deep. The pterion is composed, as in the 
Gibbons and Man, by the articulation of the parietal 
and alisphenoid. In this respect the Asiatic Simiidse 
8 
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differ from the African forms, in which the frontal 
articulates with the squamosal, thus separating the 
parietal and alisphenoid. The infra-temporal crest is 
small. 

The zygoma conceals the slightly recurved coronoid 
process of the mandible, and it sometimes shows the 
suture where the malar and temporal bones articulate. 
It is continued upwards and backwards above the long^ 
bony, external auditory meatus, 

Norma Basalis, — The bony palate has the usual 
hypsiloid, or U-shaped, form; but the relative propor- 
tions of length and width vary, as pointed out by Delisle 
(244). The differences are probably age changes, and 
are similar to the age changes which occur in the 
Chimpanzee and Gorilla. The sutures between the 
premaxillas and maxillae disappear early, and the anterior 
palatine foramina may be obliterated. The suture 
between the palatal processes of the maxillae may persist, 
and the maxillary-palatine sutures are irregular. The 
palate bones are perforated by the posterior palatine 
foramina in all specimens ; but there are variations in 
the characters of the posterior nasal spine. That process 
may be small, absent, or replaced by two small spicules 
of bone. 

The pterygoid plates of the sphenoid diverge so as 
to include a wide fossa, as in the Gibbon, and the 
hamular processes are likewise small. The alisphenoid 
is tunnelled by the foramen ovale, hut there is no 
alisphenoid canal for the internal maxillary artery. The 
suture between the basi-sphenoid and basi-occipital is 
irregular. 

The glenoid fossa is shallow, but is bounded behind 
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by a strong, thick, post-glenoid process. An endoglenoid 
tubercle is present, and there is sometimes a small 
styloid process ; so we have here two points in which 
the skull differs from that of the Gibbon. As in the 
Gibbon, there are neither vaginal nor mastoid processes. 

The carotid canal tunnels the petrous temporal in a 
direction which is first upwards and then forwards ; so 
the foramen is obtrusive on the basis cranii. In the 
Gibbon, on the other hand, the canal runs straight 
forwards, so the foramen is not so plain. 

The anterior condyloid foramen is sometimes re- 
placed by two apertures, but it is always single in the 
Gibbons. The foramen magnum is placed far back as 
in the Gibbons, and it lies partly on the basis cranii and 
partly on the occipital plane. 

The occipital condyles are small. Their mesial 
borders do not diverge so much as in the Gibbons, 

It is not usual to meet with anomalies round the 
foramen magnum, but the upper part of the suspen- 
sory ligament may be ossified, when a spicule of bone 
will be seen on the anterior border of the foramen 
magnum. 

The Cranial Cavity. — The anterior compartment of 
the cranial cavity is reduced by the globular roofs of the 
orbits. The cribriform plate of the ethmoid articulates 
with the pre-sphenoid as in Man, but the crista galli is 
rudimentary or absent. 

The anterior and posterior clinoid processes are 
frequently connected, and the tentorium, which is 
attached to them anteriorly, is said by Owen ^276) to stop 
posteriorly at the petrosals. The Gasserian ganglion may 
be concealed by a shelf of bone continuous with the 
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bony lamina which sometimes roofs in the superior 
petrosal sinus. 

The cerebral convolutions do not impress the cranial 
bones deeply, as in some of the Gibbons. 

The cranial bones are excavated by sinuses, which 
help to lighten the skull. The sphenoidal sinus is 
almost entirely contained within the pre-sphenoid, and 
is subdivided by a longitudinal septum. There is no 
mastoid antrum, but tympanic air cells are contained in 
the squamosal. There is no proper frontal air sinus on 
either side, but the bone is cancellous. The maxillae are 
excavated by the antra of Highmore. So it is evident 
that the air spaces in the Orang are much fewer than 
those in Man ; and it will be seen later that they are 
less extensive than in the African Simiidae, The latter 
have well-marked frontal sinuses, and the sphenoidal 
sinuses are more extensive. 

The septum nasi is composed of the same elements 
as in Man, but the turbinate bones are less complex than 
in him and in the African Simiidae. 

The mandible is an exceedingly large and strong 
bone; but it shows many variations, which are of an 
individual character apart from the differences due to 
sex and age. The broad ascending ramus has a shallow 
sigmoid notch, and the point of the coronoid process is 
slightly recurved ; its height varies, but it always rises 
more above the body of the bone than in the Gibbons. 
The lower border of the body is straight, curved or 
sinuous ; and the strong, dense symphysis slopes down- 
wards and backwards. On the back of the symphysis 
there is a pit for the genial muscles, and the halves of 
the mandible are united below it by a bony ledge called 
the “ simian shelf.’^ 
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The points in which the skull of the Orang differs 
from those of the African Simiidss are enumerated on 

p. 132. 

THE CHIMPANZEE. 

(Fig. 23.)^ 

Of the three great Apes the Chimpanzee resembles 
Man most closely in the general appearance of the skull. 
Thus the cranium is relatively larger, and the facial 
skeleton relatively smaller than in the Gorilla and 
Orang ; and there is no prominent sagittal crest in the 
adult male. The cranial capacity in the female, being 
ninety-five per cent, of that in the male, is not so dis- 
proportionate as in the Gorilla and Orang in which the 
percentages are respectively eighty-five and ninety. In 
the very young animal the preponderance of the 
cranium over the facial skeleton is still more marked. 

The skull of the Chimpanzee is frequently used as a 
standard wherewith those of Man, both living and 
extinct, are compared, so its characters are of particular 
interest to the Anthropologist. Moreover, it has been 
shown that the skull of the young animal, with its ovoid 
cranium, slightly prognathous jaws and diminutive 
supra-orbital crests resembles the restored Piltdown 
skull ; whereas the adult skull, with its prominent supra- 
orbital crests and jaws, resembles that of the Neanderthal 
Man. A full discussion of these points is beyond the 
scope of the present volume, but the reader will find 
them described and figured in the Guide to the Fossil 

* The skull has been described in whole or in part in papers 

4, 14, 15, 20, 53, 5P» 93, 109. 122. 306-309. 313, 327, 343, 365* 
374, 380, 402, 405, 426, 452. 
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Hemains of Man in the British Museum (Natural 
History) . 

When viewed from above the skull presents an oval 
outline. The profile is characteiized by a flattened 
vertex rising to a variable, but never great, height above 
the well-marked supra-orbital crests. The face is some- 
times simognafchic, but never to such a degree as in the 
i)rang. 

In a young skull the temporal ridges run horizon- 
tally backwards from the external angular processes of the 
frontal bone. In adult animals they converge and run 
together along the vertex, diverging later to pass round 
to the caudal end of the zygoma. Owen (374) figures a 
skull where thev meet in the mid-line of the head. The 
coronal, sagittal and lambdoid sutures mav be very 
tortuous, and Wormian bones may lie along the latter. 
In the small animal whose skull is shown in fig. A, there 
is a large triangular bone in the lambda, and several small 
ones in the lambdoid suture. 

Norma Froiitalis. — The supra - orbital crests, 
which are well marked, are thrown into prominence by 
the flattening of the vertex. They meet across the nose 
as in the Gorilla, whereas thev are discontinuous in the 
Asiatic Simiidse. Laterally they meet the prominent 
external angular processes of the frontal bones. As age 
advances they increase in size, and the orifice or notch, 
through which the supra-orbital vessels and nerve 
pass, becomes better marked. 

The orbital apertures are quadrangular, with rounded 
angles as in the Gorilla ; and the transverse diameter 
exceeds the vertical. The walls are complete, and the 
foramen rotundum may be seen in some skulls at the 
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hinder end of the inferior orbital fissure. The Optic 
foramen is separated from the foramen lacerum anticum, 
and the spheno-maxillary fissure is long and narrow. 
The lachrymo-ethmoidal suture is small, the lachry- 
mal hamulus is vestigial, and in some skulls small 
ossicles lie in the sutures round the ethmoid bone. The 
naso-lachrvmal duct is wide. 

i/ 

The inter-orbital distance is wide as in the Gorilla 
and Gibbons, whereas it is narrow in the Orang. 

The anterior narial aperture is pyriform or ovate, 
with the narrow end uppermost. It is bounded above 
by the lower border of the fused nasal bones, and below 
and laterally by the pre-maxillse, which rise up to meet 
the nasals and exclude the frontal processes of the 
maxillae. Owen ( 374 ) records the pre-maxillae as not 
reaching the nasal bones in an immature skull. The 
anterior nasal spine is rarely present, Keith ( 100 ) stating 
that it was seen by him in five out of forty-three skulls ; 
but the suture between the pre-maxillae is often seen. 

The mfra-orbital foramina vary considerably ; and a 
large orifice shows some trace of a division in most * 
skulls ; the septum within the main foramen may be 
complete. Keith ( 100 ) states that the partition is 
vertical in the Gorilla and horizontal in the Chimpanzee, 
but that is not strictly true. The very first Chimpanzee 
skull examined by myself had a vertical septum in the 
infra-orbital foramen. Additional foramina may be 
present alongside the main orifice ; and foramina for the 
zygomatico-facial vessels and nerve are always present 
on the flat malar bones. 

The nasal bones fuse at or soon after birth to form a 
quadrilateral bone, and the lower borders of the conjoined 
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bones are not lower than the inferior margins of the 
orbits. Sometimes there is a well-marked ridge on the 
outer surface of the fused nasals. Keith ( 100 ) has 
pointed out that the nasal bones are never longer than 
25 mm. in the Chimpanzee, whereas they are much 
longer in the Gorilla. The suture between the frontal 
and nasal bones is extremely irregular, and in some 
skulls there is almost an appearance of numerous 
Wormian bones. 

Norma Lateralis. — The temporal fossa is deepened, 
as in the Orang, by the tunnelling of the outer surface of 
the alisphenoid ; but the arrangement of the bones at 
the pterion differs from that in both Orang and Gibbon. 
The frontal and squamosal meet at the pterion and 
separate the alisphenoid from the parietal. The zygoma 
usually passes directly backwards, but it is sometimes 
bowed outwards to a slight degree. It frequently 
exhibits, even in fully adult skulls, a remnant of the 
suture between the malar and temporal bones. The 
infra- temporal crest is often represented by a single 
spinous process. 

Norma Basalis. — The bony palate undergoes 
marked changes as age advances: and Keith (lOOl, 
from the examination of a large amount of material, has 
come to the following conclusions : At birth the width of 
the palate between the outer margins of the alveoli is 
greater than the length as in Man ; but the reverse 
is the case in the Gorilla, the length exceeding the width. 
In the adult male the width is sixty-three per cent, of 
the length, whereas it is seventy-seven per cent, in the 
Gorilla. The form of the palate seems also to vary wnth 
age ; in the young animal (fig. 23, a) the sides are more 
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parallel than in the adult (fig. 23, b). The maxillary 
premaxillary suture is straight, and passes through 
several foramina ; and the anterior palatine foramina are 
separate or confluent. The suture may vanish in adult 
skulls ; but the suture between the maxillae may remain. 
The posterior palatine foramina are on the horizontal 
parts of the palate bones. The posterior palatine spine 
is variable, being large, small or absent ; and there are 
iw’o small tubercles, one on each side of the middle line, 
between the posterior foramina, Owen ( 374 ) regards 
these eminences as characteristic of the Chimpanzee ; so 
they help to distinguish it from the Gorilla. 

The pterygoid fossae are long, narrow and deep, and 
the hamuli are long and slender. 

There is no tympanic bulla. The glenoid fossa is 
shallow, but slightly concave from side to side. The 
endo-glenoid tubercle is of moderate size, but the post- 
glenoid process is small. The mastoid process is a 
rough ridge, but styloid and vaginal processes are 
usually absent. The Eustachian process is common as 
in the Gorilla. 

The orifice of the carotid canal is more oblique than 
in the Orang, and the anterior condyloid foramina vary 
from one to three in number. In several skulls the 
number is different on the two sides. The jugular 
foramen is w^ell marked. 

The foramen magnum is situated far back on the 
basis cranii. It varies in outline in different skulls, but 
the shape cannot be regarded as an age or sex peculiarity. 
Probably it is an individual peculiarity. 

The occipital condyles are small, and their long 
axes diverge at different angles in different skulls. 
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The suture between the basi-occiput and basi-sphenoid 
is sinuous. Its width decreases as age advances, till there 
is no trace present in old animals. In all skulls examined 
by me there is a small foramen in the basisphenoid. 

The median vertical occipital crest varies in promi- 
nence w'ith age and sex. Thus it is small in the 
immature male, large in the adult male and small or 
absent in the adult female. 

On making a vertical section through the skull the 
air-sinnses which excavate some of the bones make 
their appearance (fig. 47). The frontal sinuses 
are narrow and communicate with the inferior meatuses 
of the nose bv the naso-lachrvmal ducts. The 
sphenoidal sinus (S.S.) is large, undivided and excavates 
deeply into the alisphenoids ; it communicates with the 
postero-superior part of the nasal fossa. When the 
turbinate bones are removed the antrum of Highmore 
makes its appearance. It is an irregular cavity with 
buttresses projecting into it ; and its floor has elevations 
produced by the sockets of the incisor, molar and 
canine teeth. No mastoid antrum is present. 

Wlien the calvarium is removed the cranial cavity 
appears ovoid in outline, with the narrow end anterior. 
The anterior fossa is considerably reduced bv the convex 
roofs of the orbits. Betw’een the orbits there is a deep 
fossa, at the bottom of which the cribriform ethmoid 
plate is very obvious. There is a slight median antero- 
posterior crest on the cribriform plate, but no marked 
crista galli is present. 

The lateral parts of the middle cranial fossa are 
deep towards their medial parts. The anterior clinoid 
processes are well marked, but are situated some distance 
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anterior to the posterior clinoid processes* The sella 
turcica is shallow or absent, but the surface for the 
pituitary body appears like a platform raised above the 
deep lateral parts of the middle fossa. 

The tentorial ridge extends back to the internal 
occipital protuberance ; it does not stop at the back of 
the petrosals as in the Orang. The posterior cranial 
fossa is deepest laterally, where its floor is grooved for 
the lateral sinuses ; and either sinus may be the larger. 
The fossa is bounded behind by the occipital plane of 
the skull, and as the foramen magnum is slightly 
extended on to this plane the posterior part of the fossa 
is small and flat. This feature, which is common to 
all the Apes, distinguishes them from Man. 

A line drawn back along the cribriform plate, if raised 
up to the level of the mouth of the pit between the 
orbits, will be continuous with one drawn along the 
basi-sphenoid and basi-occipital. 

Keith ( 100 ) points out that the average cranial 
capacity of ten females is 364 c.c., and of sixteen males 
405 c.c. But the cranial capacity does not help us 
to distinguish between the different varieties of 
Chimpanzee. 

Mandible. — The ramus is broad, but not so large as 
in Simia. On its upper border a shallow sigmoid notch 
separates the sharp, recurved coronoid process from the 
condvle. The inclination of the ramus and body vary, 
being more vertical in the young animal. The outline 
of the lower border of the body varies considerably with 
age and sex. The symphysis slopes backwards ; to- 
wards the lower part of its posterior surface there is a 
genial fossa in which the genio-hyoid and genio-glossus 
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muscles take origin; and several foramina are seen 
on this surface of the mandible, the largest being 
in the floor of the genial fossa. There is only one 

mental foramen on the exterior of the body of the 

mandible. Below the genial fossa the halves of the 
mandible are united by a ledge of bone known as the 
simian shelf. The mylo-hyoid ridge is small. 

THE GOEILLA. (Pig. 24).^ 

The skull of the Gorilla resembles that of the 

Chimpanzee in many points in which both differ from 
the skulls of the Asiatic Simiidae. And there are some 
features in which it resembles the skull of Man and 
differs from those of all other Apes. 

The skull is absolutely larger than that of the 

Chimpanzee, and the facial part is relatively larger than 
the cranium. The sexual differences too are greater, the 
female cranial cavity being 85 per cent, of that of the 
male, whereas it is 95 per cent, in the Chimpanzee. 

Nonna Frontalis. — When the skull of an adult male 
is viewed from the front two features become obvious at 
once. The temporal ridges converge on the frontal bone 
behind the massive supra-orbital crests and unite to 
form a high sagittal crest. 

The only other Ape which exhibits a sagittal crest 
is the adult male Orang, but it is never as large as in the 
Gorilla. The crests and ridges increase as age advances 

* The skull has been describei in whole or in part in papers 
14, 15, 17, 20, 44, 50, 53 , 59 , S7, 92, 109, 122, 343^ 4 f^ 5 , 4^1, 426, 
43^ 440, 447 , 45*, 45^. 455, 460, 461, 480, 481, 485, 499, 500, 
502, 503, 505, 506. 
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to give an extended origin to the powerful temporal 
muscles. The supra-orbital crests meet across the nose 
as in the Chimpanzee, but they are more massive, and 
the conjoined upper borders give a straight outline to 



Fig. 24.’ — Skull of the adult male Gorilla 


the upper part of the face. Moreover the characters of 
this crest and the shape of the malar bones and jaws 
make the face look square-cut. 

The orbital contour approaches that in Man, in 
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whom it tends to be square, with rounded angles. It 
differs from the oval form in the Orang, and the more 
circular outline in the Gibbons and Chimpanzee. Owen 
( 374 ) regarded this feature as of considerable value for 
taxonomic purposes, as it does not appear to be an 
adaptive character. The inferior margin of the orbit is 
bevelled off, whereas it is sharper and more defined in 
the Chimpanzee. Within the orbit the lacliryilio- 
ethmoidal suture is present in about a third of a large 
number of skulls, whereas a fronto-maxillary suture is 
present in two-thirds. The lachrymal hamulus is 
vestigial or absent. The infra-orhital canal is open 
from the commencement to the point where it passes 
through the maxilla on to the face ; in the Chimpanzee 
it is bridged over to a variable extent. The infra-orbital 
foramen is relatively lower down than in the Chimpanzee, 
and is divided into two or more foramina by vertical bars 
of bone. 

The inter-orhital width is great, as in the Chimpan- 
zee, being about the same size in both ; and it is larger 
in the male than in the female. 

The nasal hones are never less than 40 mm. long 
(Keith), and extend well below the inferior orbital margin, 
w’hereas they never exceed 25 mm. in the Chimpanzee. 
Their upper extremities pass into the interfrontal suture, 
whereas they do not in the Chimpanzee. 

Some skulls have a median nasal crest The form 
of the conjoined nasal bones is shown in fig. 21, B ; and 
it will be seen on comparing it with those in figs, 21, c 
and 21, n that an approach to it is met with in some 
Chimpanzees, but in no Orang. 

The nasal aperture varies in shape, being ovoid or 
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pyriform. It is bounded above by the lower border of 
the conjoined nasal bones, and below and laterally by the 
premaxillie, which extend upwards to meet the nasal. 
The anterior nasal spine is very frequently, but not 
always, absent. And small tubercles may be found in 
this region ; these, however, must not be regarded as 
nasal spines. At the sides of the lower part of the narial 
aperture the sockets for the upper canine teeth form pro- 
nounced swellings. In young skulls the maxillo- 
premaxillary sutures are evident running parallel to 
the nasal margin. The premaxill^ are about the same 
size as those in the Chimpanzee, but their anterior 
surfaces are not so undulated by the sockets of the incisor 
teeth in the Gorilla. 

The malar bones are convex outwardly. Their 
vertical extent is greater than the transverse, whereas 
the reverse is the case in the Chimpanzee. 

Norma Lateralis —When the skull is viewed from 
the side the great size of the jaws compared with the 
cranium is at once evident, and the size of the cranium 
appears dwarfed by the temporal, sagittal and lambdoid 
cristae. The size of these cristas depends on age and 
sex, and Rothschild ( 486 ) shows that the characters are 
of value for distinguishing between sub-species (see page 
101). In the very young skull the temporal ridges run 
backwards without meeting. As age advances, co- 
existent with the enlargement of the jaws and temporal 
muscles, the ridges approach and meet on the sagittal 
line. In the female they unite to form a small sagittal 
crest or a series of ridges and furrows. They form a 
marked crest in the male which varies from 20-45 mm. 

in height (Duckworth) ; but a height of 40-45 mm. is 
not very common. 
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Although the crests increase as age advances it is not 
an absolute rule that the older animal has alwavs the 
larger crest. 

The lambdoid crest varies in size, but the infra- 
temporal crest is small. 

The zygoma is strong and massive, and its malar and 
temporal parts are of equal depth ; but in the Chimpanzee 
it is slender, and its !:emporal part is narrov/er than its 
malar component. The temporal fossa is wide, its 
depth being further augmented by the channelling of the 
alisphenoid. The latter does not unite with the parietal 
bone at the pterion, but is excluded from it by the articu- 
lation of the frontal with the squamosal. In this the 
skull agrees w’ith^that of the Chimpanzee, but differs 
from those of Man and the Asiatic Simiidse. 

The spheno-maxillary fissure is narrow, as in the 
Chimpanzee, but is not so curved. The external 
auditory meatus is the same size as in the Chimpanzee, 
so it is smaller relatively to the size of the skull in the 
Gorilla. 

Norma Basalis. — The bony palate differs in its general 
proportions from that in the Chimpanzee ; its length 
predominates over its width, whereas the reverse is the 
case in the latter. 

The premaxillary part of the palate is relatively 
longer, and the anterior palatine foramina are relatively 
smaller in the Chimpanzee. The absolute palatal area 
in the Gorilla greatly exceeds that in the Chimpanzee ; 
thus Keith ( 100 ) found that the average area in seven 
adult male Gorillas was 7,200 mm., in fifteen adult male 
Chimpanzees it was 4,580 mm., in seven adult female 

Gorillas it was 5,600 mm,, and in eleven adult female 
9 
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Chimpanzees it was 4,200 mm. Hence the sexual 
differences in the palatal areas, like the cranial capacities, 
are more marked in the Gorilla. The posterior part of 
the palate shows variations. 

The palatal processes of the palate bones may not 
unite, thus giving rise to a cleft palate ; or the vomer or 
maxilla may separate the plates. The tuber maxillare 
may be large, and the posterior nasal spine occurs in 
about thirty-three per cent of skulls. 

The pterygoid region varies considerably. The 
external pterygoid plate is small, and frequently exhibits 
a ridge, fossa, or pterygo-spinous foramen on its outer 
side. The hamular process on the internal pterygoid 
plate is slender and tapering, or replaced by a quadrate 
mass of bone. The scaphoid fossa may be very long. 

The glenoid fossa is shallow, and there is a small 
endoglenoid process. The mastoid processes, which 
are definite and not represented by a rough ridge as in 
the Chimpanzee, are cellular with a thin wall. Owen 
( 374 ) considered that the contemplation of this feature 
alone would lead the observer to conclude that the 
Gorilla may adopt the erect posture frequently, and 
comes nearer to Man than the other Anthropoids. The 
tympanic process has a vaginal ridge, and in some cases 
there is a distinct vaginal process as in Man. The 
styloid process is small. 

The occipital condyles are frequently entire, but in 
some cases they are divided by longitudinal or trans- 
verse fissures. And a third occipital condyle appears 

occasionally. There may be as many as three anterior 
condyloid foramina. 

Interior of the SkuIL— The olfactory fossa is 
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relatively deeper in the Gorilla than in the Chimpanzee, 
and the crista galli is rudimentary or absent. Ai the 
sides of the fossa the roots of the orbits bulge up into 
the anterior cerebral fossa, but the roofs are more convex 
in the Chimpanzee. No ridge runs up from the fossa 
on the deep surface of the frontal bone as in the Chim- 
panzee. The presphenoid is grooved by the optic 
chiasma to a greater depth than in the Chimpanzee, 
and the sella turcica is overhung by the posterior clinoid 
processes. The cranial bones are considerably lightened 
by an extensive system of sinuses. 

The frontal sinuses are separated by a septum. The 
sphenoidal sinus may be entire or subdivided and 
extends into the alisphenoids and pterygoid plates as in 
the Chimpanzee. The antrum of Highmore is large, 
and Owen (374) described it as follows: ‘‘The vast 
antrum extends to the floor and inner wall of the orbit 
and into the malar bone ; it communicates with the 
nostrils by a wide aperture, overarched by the inferior 
turbinal, and sometimes also by a smaller opening over- 
arched by the turbinal process above. Its walls being 
broken away on the left side in the skull of an old male 
Tr. Gorilla, shows what appears to be the convex back 
part of a second wall of the antrum, about half an inch 
from the outer one, and which is cribriform or reticu- 
late ; a portion of this convexity, removed vertically 
on the right side in the same skull, revealed light and 
delicate osseous texture . . . delicate bony plates and 
threads interlaced . . , and formed a reticulated inner 
wall.’’ 

The mandible is verv massive, and its rami onlv 
diverge slightly. The ascending ramus is high and a 
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shallow sigmoid notch separates the recurved coronoid 
process from the condyle. 

The coronoid process is loftier than the condyle, 
unlike that in ilan. The symphysis menti is receding 
and bears a genial ridge on its posterior surface. The 

digastric and mylo-hyoid impressions are slight, but 
the latter is better marked than in the Chimpanzee. 

Tli^ aJaiU of the Gorilla (iijferi> from that of the 0 rang j 
an I approaches the human skull in the folloii'ing char- 
defers : — 

1 . The cranial part is larger in proportion to the facial 

part. 

2. The foramen magnum is more advanced in position. 

8, The supra-occipital forms a smaller angle with the 

basi-occipital. 

4. The mastoids are processes instead of rough rid'ges. 

5. There is a vaginal process. 

d. The glenoid cavities are deeper. 

7. The posterior nares are wider. 

-S. The zygomata are shorter and straighter. 

9. The foramen ovale more completely perforates the 

alisphenoid. 

10. Spheno-maxillary fissure is wider. 

11. The orbits are squarer. 

12. The upper parts of the nasal bones are more promi- 

nent. 

IS- The muzzle is narrower and less produced. 

14, The inter-orbital width is greater, 
lo. The sella turcica is wider. 

16. There are true frontal sinuses. 

17. The orbital roofs are not so convex. 

The Orang differs from the Gorilla and approaches 
Man more closely in the foUotcing characters : — 

1. The calvarium is more convex. 

2. The supra-orbital cresiss are smaller and separate. 

3. The formation of the pterion. 
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4. The lachrymal bone is squarer. 

0 . The pterygoid fossae are deeper. 

6, The sphenoidal air sinuses are more restricted. 

The skull of the Gorilla differs from that ifMau in the 
foUoicing respects : — 

1. The cranial part is relatiTely smaller and the facial 

part relatively larger. 

2. There are sagittal and lambdoid cristae, 

8. The supra-orbital crests are large and confluent. 

4. The lachrymo-ethmoidal junction is small. 

5. The nasal bones are longer and anchylosed. 

6. The premaxillse are larger, and part of the maxillo- 

]3remaxillary suture persists. 

7. The zygoma is stronger and relatively shorter. 

8. The infra-temporal crest is reduced. 

9. The alisphenoid does not meet the parietal in the 

pterion. 

10. The external auditorv meatus is smaller. 

11. The supra-occipital is broader and lower. 

12. The foramen magnum is larger, more oblique and 

farther back. 

13. The occipital condyles are relatively smaller. 

14. The basi-occipital is longer, and the suture between 

it and the basi-sphenoid persists. 

15. The glenoid fossa is shallower and the post-glenoid 

processes are larger. 

16. The mastoid and vaginal processes are smaller, and 

the styloid process is also smaller when present. 

17. The ramus of the mandible is longer and the sym- 

physis slopes backwards. 

18. The vitreous table of the skull is better defined in 

some places. 

19. The sphenoidal air-sinuses and antrum of Highmore 

are larger. 

20. The olfactory fossa of the skull is larger, but the 

crista galli is rudimentary or absent. 

21. The middle- and posterior fossae of the skull are 

smaller. 

22. The sella turcica and posterior clinoid processes are 

small or absent. 
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* 20 . The cribriform plate of the ethmoid bone is not so 
high above the foramen magnum, 

24. The greatest longitudinal diameter of the cranial 

cavity runs between the glabella and the internal 
occipital eminence; in man it runs to a point 
above the eminence. 

25. The cribriform plate of the ethmoid is level with the 

lower part of the orbit ; in Man it is level with 
the middle of the orbit. 

26. The nasal cavities are relatively longer. 

27. The plane of the floor of the nose is parallel to the 

lower border of the basi-sphenoid and basi- 
occipital ; in Man it forms an angle of forty- 
five degrees with them. 

28. A line drawn back along the cribriform plate to the 

posterior clinoid processes in Man makes an angle 
of ninety-five degrees with one drawn on the 
cranial surfaces of the basi-occipnt and basi- 
sphenoid. In the Gorilla the angle is described 
as 180'. 

29. There is a simian shelf on the mandible.^ 

Vertebral Colua[n, Pelvis, Sternu^i and EiBs.t 

The vertebral colxumi in the Apes differs from that 
in Man in its curvatures, in the characters of some of 
the bones, and in the number of rib-bearing elements. 
Its axis is never absolutelv vertical as in Man, but it is 
oblique even when the Ape is erect. 

In all Apes there are seven cervical vertebrae with 
capacious vertebral foramina. The spinous processes are 
long, and their free extremities are sometimes expanded. 
In Man some of the spinous processes are bifid, but the 
only approach to this in the Apes is the presence of two 

* The Piltdo^vTi sknll (Eoanthropus) has a marked simian shelf, 
f The axial skeleton is described in papers 20, 25, 39, 40, 44, 

55' 59' *22, 162, 188, 253. 269, 276, 461, 473, 494. 
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backwardly-directed processes from the apex of the spine 
of the axis. In the Siamang, as in Man, some of the 
spinous processes are directed do\\Tawards and back- 
wards, but they are horizontal in the larger Simiidae. 

As there is no Ugamentum nnchaB the muscles 
attached to the spinous processes are more numerous 
than in Man. 

In some specimens of the Chimpanzee the transverse 

process of the atlas is grooved, but not perforated; and 

in some^ Orangs the axis is grooved. But if many 

skeletons are examined it will be found that every 

«> 

species of Ape may have complete perforations of all the 
cervical transverse processes. 

The number of thoraco-lxiinbar vertebrae is sixteen 
to eighteen. Of these, thirteen bear ribs in the Gorilla, 
Chimpanzes and Gibbon, but twelve have ribs attached to 
them in the Orang. In all cases seven ribs are attached 
to the sternum. These numbers, of course, are not 
absolute, for the addition or subtraction of a rib to the 
number which is most common is occasionally met with. 

Treadgold has given the averages arrived at from the 
study of many Apes. 

The number of lumbar, caudal and sacral vertebrae are 
as follows ; — 

Gibbon ... ... Lo, S3, C4 

Siamang ... L4, S3 

Orang ... ... L4 or 5, So or 6, 0:2 or 3 

Chimpanzee ... L3 or 4, S5 or 6, 02 or 3 

Gorilla... ... L4 or 3, S6 — Coccyx rudimentary 

* 

The sacrum'^ is relatively wider in the Siamang than 


The sacrum is described in papers 320, 377. 
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m other Gibbons, and it is relatively wider in the Orang 
than in the Chimpanzee and Gorilla. In the Gorilla 
the neural foramina are relatively smaller than in Man. 
In the African Simiidtse the first sacral vertebra corre- 
sponds to the fifth lumbar vertebra in Man. Cunning- 
ham (39 > has shown that a forward curvature of the 
lumbar region of the vertebral column is not a human 
character, for it is present in all the Apes. It is, how- 
ever, feeble in the Orang. In the Chimpanzee it includes 
one or two sacral vertebrae ; it is developed at an early 
age, and it becomes as strong as in Man. No promon- 
tory of the sacrum separates it from the very slightl^^ 
concave sacrum. In the Gibbon it includes the five 
lumbar vertebrae, and a slight promontory limits it 
below. The Gorilla also has a lumbar curve, but at 
present it is not possible to give accurate details of its 
characters. The size of the lumbar curve is inversely 
proportional to the degree of extensibility of the hip- 
joint. 

The vertebral ligaments are very elastic, particularly 
the ligamenta subflava in the Gibbon; and this is of 
assistance in springing. 

Pelvis (fig. ‘25). — The iliac bones in the Apes differ 
considerably from those in Man, but those in the Gorilla 
differ least. In the Gibbon they are prismatic and 
elongated, and the coarse ischial tuberosities support the 
ischial callosities ; the tuberosities are not so flat as in 
the Drill and Mandrill. 

In the Chimpanzee (fig. 26) the ilia are wider and flat, 
but they are wider and slightly concave in the Gorilla. 
The long axis of the pelvic cavity is antero-posterior in 
the Apes, and transverse in Man. The ischial spine is 
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small or absent in the Apes. The large ilia, wide pelvis 
and well-marked ischial spines are parts of Man’s equip- 







< 



ni6iit wh.6reby li6 Diaintaiiis an 6rect attitude. And tiie 
characters of the pelvis make most approach to his in 
the Gorilla, which frequently assumes an erect attitude. 
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A line drawn between the anterior extremities of the 
ischial tuberosities passes in front of the Yulva in the 
Chimpanzee, but it runs between the vulva and anus in 
Man. 

Sternum. — The Anthropoid Apes agree 'with Man 
and differ from the Monkeys in the possession of a wide 
sternum, hence the name latisternal which is applied to 
them. The individual sternebrse of which it is composed 
may be distinguishable. The xiphisternum is well 
marked ; in the Gibbons it is very large. 

The ribs are usually thirteen in number in the 
Chimpanzee, Gorilla and Gibbons, and twelve in the 
Orang. Their curvatures give the Apes an ample thorax, 
which is widest transversely ; in the Monkeys the long 
diameter of the thorax is antero-posterior (ventro- 
dorsal). 

Bones of the Pectoeal Giedle and Uppee 

Extebmity. 

Clavicles. — In the Gibbons the clavicles are long, 
and Owen (122) pointed out that they equal the length 
of the first eleven dorsal vertebrse. It describes an 
upward convexity from the sternal to the acromial end, 
which is flat, triangular and has a large conoid tubercle. 
In the Orang the clavicle is not so curved as in Man, 
and the distal end is not so expanded. In the Chimpanzee 
the clavicle is shorter than in the Gibbon and Orang i 
the shaft is not so curved, hut the flexure at the acromial 
end is more pronounced; the acromial end is 'less 
expanded, and the conoid tubercle is large. In the 
Gorilla the clavicle is thick, and the shaft is nearly 
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triangular on cross section ; the flexure at the acromial 
end is less marked than in Man, but the acromial end 
is broader and flatter. 

Scapula. — In the Gibbons the scapula is narrow^ 
with large coracoid and acromion processes ; and the 
spine divides the dorsum into nearly equal supraspinous 
and infraspinous fossae. In the Orang it is nearly as 
wide as in Man, but the acromion is narrower and 
longer, and the spine is more vertical. The Chim- 
panzee has a long, narrow scapula, with strong coracoid 
and acromion processes ; it is, therefore, similar to that 
of the Gibbon, but the suprascapular notch is narrower 
and deeper. The Gorilla has a broader scapula than the 
Chimpanzee, but it has no marked suprascapular notch ; 
its spine is more oblique than in Man, and the coracoid 
process is longer and stronger. The glenoid fossa looks 
more obliquely upwards in the Gorilla than in Man. 

Humerus. — In the Gibbons the humerus, like the 
radius and ulna, is a long bone with a delicate shaft and 
two expanded extremities. The intertubercular sulcus 
is well defined, but the pectoral crest is poor. No supra- 
condylar foramen is present in young animals. Such 
foramina are present in the Orang, and in full-grown 
Gorillas, but are absent in the Chimpanzee. In the 
African Apes the humerus is strong, with well-developed 
crests, but the deltoid eminence is poor, whereas it is 
verv well marked on the bone in Man. The lower end 
of the bone is wider than the upper end, it being one 
and a half times as broad as the upper end in the Chim- 
panzee. The back of the shaft is grooved for the 
musculo-spiral nerve in the Chimpanzee and Gorilla, 

Radius and Ulna. — In the Gibbons these bones are 
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long and very slender, and the interosseous space is long 
and narrov^ ; they are also long, and bound an extensive 
space in the Orang. And the African Apes have a wide 
space between the curved radius and ulna. 

In the Chimpanzee the head of the radius is circular, 
and the lower end is massive, prismatic and deeply 
grooved by the extensor tendons. The roughness for 
the insertion of the tendon of the biceps is poor, but the 
interosseous ridge is sharp. 

The ulna, on the contrary, has no interosseous ridge ; 
its styloid process is very well marked. In the Gorilla 
the head of the radius is more elliptical, the bicipital 
tuberosity is better marked, and the cross section of the 
shaft is pyriform, the narrow part being produced by the 
interosseous crest. The lower end of the dorsal aspect 
is grooved by the extensor tendons. The ulna has a 
convex or reniform surface for articulation with the 
lower end of the radius. 

The relative proportions between the length of the 
forearm and that of the arm have already been described 
in Chapter IV. 

Carpus.'^' — The Gorilla and Chimpanzee have eight 
carpal bones arranged in two rows as in Man, but the 
Orang and Gibbons have nine bones, the extra element 
being termed the os centrale ’ or ‘‘os intermedium ” 
(fig. 21 , b). In the Orang the scaphoid and semilunar 
bones articulate with the lower end of the radius, the 
cuneiform is connected to the styloid process of the ulna 
by a cord-like ligament, and the pisiform bone is large. 


The carpus lias been described in papers lo. 42. 05 122 

162, 217. 
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The os intermedium is situated between the scaphoid 
and semilunar bones proximally and the trapezoid and 
os magnum distally. The trapezium is small. A small 
sesamoid bone is present in the tendon of the abductor 
pollicis longus. In the Chimpanzee and Gorilla there is 
a deep carpal tunnel between the long pisiform bone 
and the equally long hook of the unciform on the medial 
side and the scaphoid and hook- like process on the 
trapezium on the lateral side. The long axis of the 
tunnel is directed towards the index and middle digits in 
the Chimpanzee. The trapezium is small. 

Metacarpal Bones. — The metacarpal bone of the 
thumb is short, but those of the other digits are long and 
cylindrical . 

The phalanges are fiat, with concave palmar sur- 
faces. In the Orang and Chimpanzee they are broader 
than the metacarpal bones. 

Bones of the Lower Extremity. 

Femur. — In the Gibbon the femur is long and the 
shaft is nearly straight. The head is globular, with an 

4 

impression for the ligament um teres about its centre. 
The neck is very short and oblique, and the trochanters 
are well marked. 

The great trochanter reaches up to the level of the 
impression for the ligamentum teres. The linea aspera 
is a rough line on the upper three-quarters of the shaft. 
No adductor tubercle exists. The condyles reach dowm 
to about the same level, the inner one being slightly the 
longer ; and the outer one is convex and more prominent 
externally. In the Chimpanzee the small head with its 
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ligamentum teres is connected to the strong shaft hy a 
comparatively slender neck ; hut the angle between them 
is not so wide as in the Orang. The trochanters are well 
marked, and the great trochanter reaches up to the level 
of the junction of the upper and middle thirds of the 
head. The shaft is slightly bent, but the linea aspera is 
variable. The internal condyle is wide, with an adductor 
tubercle ; and the external cond 3 de, whose articular sur- 
face is directed downwards and inwards, forms a semi- 
circle, which is not suitable for acting as a supporting 
agent like the more flattened condyle in Man. In the 
Gorilla the femur is shorter than in Man, and the neck 
is less oblique. The angle between the neck and shaft 
is 1*24", whereas it is 128° to 141° in Man (Duckworth). 
The great trochanter rises up to the level to the top of 
the head. The small trochanter is farther from the 
great trochanter than in Man. The linea aspera is absent 
or poor, and confined to the upper half of the shaft, and 
the lower part of the shaft expands more gradually to the 
condyles than in Man. In the Orang there is no pit for 
the ligamentum teres. 

The characters of the lower end of the femur are of 
great importance. The external condyle is larger than 
the inner one in man, but the reverse is the case in the 
Gorilla, Chimpanzee and Gibbon. The internal condyle 
reaches lower down than the outer one in Man, the 

Chimpanzee and Gibbon, but the outer one is lower in 
the Gorilla. 

The Tibia, and Fibula,. In the Gibbons the tibia is 
slightly curved, and the extremities of the fibula are 
almost equal. In the Chimpanzee the head of the tibia 
is relatively larger than in Man, and is inclined slightly 
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backwards; and the lower end of the fibula is relax ivelv 
stronger than in Man. 

Between the two bones there is a wider space than in 
Man. In the Gorilla the upper end of the tibia is very 
similar to that in Man, but the spine and anterior 
tuberosity are slightly larger. The internal tuberosity is 
also better marked, but the interosseous and subcutaneous 
borders are weaker. The articular surface of the lower 
end is shallower than in Man, and the surface for articu- 
lation with the well-developed lower end of the fibula is 
not concave. The latter bone has a flatter distal 
surface than in Man, and its two articular facets are 
well marked. 

Bones of the Ankle and Foot. — The bones of the foot 
in the Gorilla are more for supporting purposes than in the 
Orang and Chimpanzee, in which they are more adapted 
for grasping and climbing ; so they differ to a greater or 
less extent from those in Man. In the Gibbons the foot 
approaches that of Man more closely than does that of 
the Chimpanzee or Orang. The os calcis is very strong, 
and the hallux is relatively longer than in the other* Apes. 
In the Chimpanzee the os calcis is relatively weak com- 
pared with that in Man, and it is transversely compressed. 
It projects farther back than in the Orang. The scaphoid 
projects farther down into the sole than in Man, and the 
internal cuneiform is rotated in the same way ; the 
result is that the hallux is attached to the tarsus in a 
manner which allows it to be easily opposed towards the 
other digits. The whole foot is narrower than in Man, 
and it is also longer. And Vrolik (217) points out that 
these deviations from the human conditions are present, 
but to a still greater degree, in the Orang; and he 
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compares the physiological actions as similar to those in 
a club-foot of the varus variety. In the Gorilla the 
bones resemble those in Man more than do those of the 
other Apes, but still they deviate from the human state. 
And Owen (122^ has compared them as follows : — 

1. The calcaneum is longer and more slender than in 

Man. 

2. The lower surface of the calcaneum is smooth, 

narrow, and longitudinally more concave. 

8. The groove for the flexor tendons is wider. 

4. The cuboid al surface is farther from the outer surface 

of the bone. 

5. The navicular is wider transversely. 

6. The entocuneiform is not so long, and it has a convex 

articulation for the hallux; the corresponding 
surface is flat in Man. 

7. The metatarsal of the hallux is as long as in Man, but 

the proximal articular surface is more concave, 
and the distal one is more convex. 

8. The proximal phalanx of the hallux is as long as, and 

the distal phalanx is smaller than in Man. 

9. The remaining metatarsals are longer and stronger 

than in Man, the first and second phalanges are 
larger and more bent, and the ungual phalanges 
are longer and narrower than in Man. 

The Teeth, 

In all Simiidae the milk dentition consists of tw^enty 
teeth, but the permanent dentition consists of thirty-two 
teeth. The respective dental formulae are : — 

Milk dentition I| 0} PMg Mf 

Permanent dentition ... If PMf Mf 

Dentition in the Gibbons. 

The incisor teeth are small and procumbent, with 
chisel-like cutting edges. The upper central incisors are 
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slightly larger than the upper lateral incisors, but the 
four lower incisors are more nearly equal. All the in- 
cisors have small crowns. The canine teeth are long 
and sabre-iike. When the jaws are closed the lower 
canines pass up into diastemata between the upper 
canine and upper lateral incisor teeth. Owing to the 
locking of the canine teeth there is no crreat dejiree f 
lateral mobility in the temporo-maxiilary joints. 

The upper premolar teeth have three roots, of which 
two are external and one is internal. The first tooth 
has a large external and a small internal ; it is 
smaller than the second tooth w’hose cusps are nearly 
equal in size. The internal cusp is derived from the 
cingulum, which is a band surrounding the base of the 
crown. The first lower premolar tooth is larger than 
the second, but both have two roots lying anterior and 
posterior in position. The first has a large internal and 
a small external cusp, but the cusps of the second tooth 
are nearly equal. 

The upper molar teeth have three roots placed like 
the roots of the upper premolar teeth. They decrease 
in size in the order 1, *2, 3 ; and their crowms are narrow 
mesially. There are four cusps on each tooth, and an 
oblique ridge connects the metacone and protocone. 
The protocone and paracone may be connected. The 
third upper molar tooth exhibits signs of degeneration. 
The lower molar teeth have anterior and posterior roots, 
and the middle of the crowms form basins for the recep- 
tion of the inner cusps of the upper molar teeth. The 
second tooth is larger than the first and third. The 
crowns have five cusps. 


10 
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The enamel of the post-canine teeth is not crenated 
or folded. 


DE^'TITION IN THE ORANG-OuTAN. 

The upper central incisors are much wider than the 
upper lateral incisors, but the crowns are all small as in 
the Gibbons. There is frequently a marked overbite. 
The canines form strong tusks capable of piercing the 
shells of fruits. 

The enamel of the post-canine teeth is wrinkled and 
crenated, particularly on the lower molars. The wrink- 
ling appears during development, and Gregory (609) 
regards it as an advanced specialization. 

The upper premolar teeth are relatively stouter than 
in the Gibbons, and their antero-posterior diameter is 
less than the transverse. The first has a large outer and 
a small inner cusp, but the second tooth has nearly equal 
cusps. The first lower premolar is shorter than in the 
Gibbons, but longer than in the Chimpanzee ; and its 
outer surface is abraded by the upper canine tooth. The 
first tooth has a large outer and a small inner cusp ; 
whereas the second tooth, 'which approaches a molar 
tooth in character, has two nearly equal cusps. 

The upper molar teeth have quadrilateral crowns 
and foui cusps. The protocones and metacones are 
connected by oblique ridges ; but the hypocones may be 
reduced, or replaced by small tubercles (Duckworth). 
The first and second teeth are equal in size and smaller 
than the third, which exhibits degeneration. The lower 
molar teeth aie long and narrow, and have five cusps. 

Supernumerary molar teeth are by no means un- 
common m the Orang, as can be seen from a study of 
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the writings of Briihl (235:, Bateson il2), Duckworth 
(50), Lucas (262), Maggi (268\ Schmidt and Selenka 

^ 287 }. 

The entire dental series varies considerablv with a^re 
and sex, and there are probabh" many purely individuai 
variations, so the foregoing account must be regarded as 
the average condition. The roots of the teeth are very 
long. 

Dextition in the Chimpanzee. 

The upper central incisors are larger than the 
lateral incisors as in the Orang, but theit crowns are 
large as in the Gorilla : and the central incisors may be 
absolutelv larger than those in the Gorilla. The 
canine teeth are tusk-like as in the Orang and Gorilla, 
and the diastemata are similarly placed. 

The enamel of the post- canine teeth is wrinkled and 
crenated, but it has not got the sharp crystalline form of 
the enamel in the Gorilla. This character, as Keith 
( 100 ) points out, lends support to those who separate 
these Apes into two distinct genera. 

The upper premolar teeth resemble those in Man 
more than the lower premolars. Both are bicuspid and 
small. The first has three roots, whereas the second 
has only two. And there is no sharp difference in size 
between the second premolar and first molar teeth in 
the lower jaw. 

The upper molar teeth have four cusps, of which the 
hypocone is large. And the metacoue may be connected 
to the protocone and hypocone by ridges. The inner 
root may be divided to a variable extent. The lower 
molar teeth have five cusps. The third molar tcoth in 
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each jaw is reduced in size, the crowns are much 
wrinkled, and the cusps are small. The fifth cusp on 
the last molar tooth in the lower jaw is variable. The 
last molar tooth is really degenerating, so it cannot be 
used for taxonomic purposes. 

Taking the dentition as a whole the Chimpanzee 
approaches Man more closely than does any other Ape. 

Accessory teeth are less frequent in the Chimpanzee 
than in the Gorilla and Orang, and Duckworth ( 50 ) 
points out that this applies to both precanine and post- 
canine teeth. But no case of double-rooted canine 
teeth has been recorded in any of the Apes. 

The actual order in which the permanent teeth erupt 
has not yet been established, but Keith ( 100 ) points out 
that the canine teeth usually erupt before the last molar 
teeth. The first permanent molar tooth is the first 
permanent tooth to appear. The permanent dentition 
is completed between the eleventh and thirteenth years, 
giving it as the eleventh or twelfth year, and Keith ( 100 ) 
as the twelfth or thirteenth year. 

Dextitio2n[ m THE Goeilla. 

The upper central incisors are larger than the upper 
lateral incisors, but the disproportion is not so great as 
in the Orang and Chimpanzee. The crowns are large. 
The canines form large tusks which serve as formidable 
weapons. The diastemataare as in the other Apes. 

The upper premolar teeth differ from those in the 
Chimpanzee in being equal in size ; in the Chimpanzee 
the first is larger than the second. Each has three 
roots and two cusps, of which the outer is the larger ; 
sometimes two minute cusps are present behind the 
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main ones. Both premolars are broad and oval in out- 
line. The first lower premolar tooth is large and 
pyramidal ; it has one large cusp, and its outer surface 
is worn and polished by friction against the upper 
canine tooth. The second lower premolar has two 
almost equal cusps lying in the labial and lingual 
positions. 

The upper molar teeth have large, almost prismatic 
cusps, which are less crenated than those of the 
Chimpanzee and Orang ; and the enamel is characterized 
by its crystalline appearance. The outline of the crowns 
is like the figure 8, with variations in the relative sizes 
of the anterior and posterior parts. The crowns have 
the usual four cusps, and the metacones and protocones 
are connected, except perhaps on the third tooth, which 
is degenerating. The teeth decrease in the order '2, 1, 3. 
There are three roots in each case. Keith ( 100 ) points 
out that any upper molar tooth over 12 mm. in length 
belongs to a Gorilla, and any upper molar under 12 mm. 
in length belongs to a Chimpanzee. The lower molar 
teeth, are more elongated than in the Chimpanzee and 
Orang, and they increase in size in the order 1, 2, 3. 
Most have five cusps, but an additional sixth cusp may 
be present on the posterior part. The protoconid and 
metaconid mav be connected bv a crest. 

M. 

The third molar and canine teeth usuallv cut 
together. 

Dental anomalies, particularly supernumerary teeth, 
are more frequent than in the Chimpanzee, 

Much assistance has recently been obtained in anthro- 
pological work from the examination of the teeth by 
X-rays, for that method has enabled us to settle whether 
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particular fossil teeth are human or simian. In the 
Anthropoid Apes, particularly the Chimpanzee, the 
roots of the molar teeth diverere widely and reach the 
dental canal : and the small-pulp cavities are situated on 
the level of the necks of the teeth. In modern Man the 
roots of the teeth do not diverge much, nor do they reach 
the dental canal. The cavities are small and all lie 
above the alveolar border of the mandible, whereas thev 
gradually sink lower down in the Apes in the order Ml, 
M*2, M3. In some fossil Men the pulp-cavities are very 
large, but the roots of the teeth do not diverge as much 
as they do in the Apes : and the pulp-cavities all lie at 
the same level. 
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CHAPTER YI. 

THE JOINTS. 

Temporo-Mandibular Joint. — This joint has the 
same general structure as in Man. but the mandible 
moves in a shallower glenoid cavitv. The cansule is 
thick and strong except on its anterior and inner aspects. 
Its cavity is divided into upper and lower parts by the 
meniscus, which is concavo-convex above and concave 
below. The disc, Yvhich is thicker in front, is attached 
in some Apes to the glenoid and post-glenoid processes. 
It is not perforated in the Orang and Chimpanzee. The 
external lateral ligament is strong in all Apes, The 
posterior temporo- mandibular, internal tempo ro-man- 
dibular and stylo-mandibular ligaments are w’ell defined, 
but the spheno-mandibular band is poor. The external 
pterygoid muscle is partly inserted into the capsule. 

Vertebral Ligaments. — The anterior and posterior 
common ligaments run from the axis to the upper 
segment of the sacrum. The former is attached to the 
centra, but not to the intervertebral discs ; and the latter 
is narrow on the centra and expanded on the discs. The 
supraspinous and interspinous ligaments are as in Man 
but the ligamentum nuchse is absent or represented 
merely by a little fibrous tissue between the muscles. 
The ligamenta subflava are very elastic, as are the 
posterior costo-transverse ligaments. The inter- 
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transverse ligaments ^fig. 26, 1-T.L.) are fan shaped, and 
run from the tip of the transverse process above to the 
upper border of the transverse process below. 

Atlanto-axoid Ligaments, — In the Chimpanzee 
irig. 26) a posterior atlanto-axoid ligament corresponds 
to the ligamenta subtiava elsewhere ; it is strengthened 





Fig. 26.-— The spinal and pelvic ligaments of the Chimpanzee. A and 
B, costo^pinal joints ; C and D, joints of the skull and vertebral column ■ 
E and F, pelvic joints; ART.P., articular process; CAPS., capsules^ 
P.G.L., posterior capsular ligament; P.B,, strengthening bands. Other 
lecters as m text. 


by a central (C.A.B.) and several small lateral 
strengthening bands. The anterior atlanto-axoid 

ligament corresponds to the anterior common ligament 
elsewhere. 

Joints of the Occipital, Atlas and Axis.— The 

anterior occipito-atlantoid ligament is a strong membrane 
corresponding to the anterior atlanto-axoid ligament. 
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It runs between the arch of the atlas and the anterior 
margin of the foramen magnum. The membrana 
tectoria continues the posterior common ligament to 
the cranial surface of the basi-occipital bone. And 
the posterior occipito-atlantoid ligament runs from the 
posterior arch of the atlas to the posterior border of the 
foramen magnum ; it is strengthened by accessory 
bands. The posterior occipito^axoid ligament (fig. 26. 
P.O-A.L.) is a strong band on each side on the deep 
aspect of the membrana tectoria. It passes lateral to 
the odontoid process and conceals the spinal aspect of 
the transverse ligament (T.L.). The latter runs between 
the inferior atlantic articular processes, and passes 
behind the odontoid process. The cruciate ligament has 
no inferior crus in the Chimpanzee, but the superior 
crus (S.C.C.) is shorter and broader than in Man. The 
middle odontoid and check (C.L.) ligaments are more 
horizontal than in ^lan. 

Costo- vertebral Ligaments (fig. 26). — The head of 
each rib is connected to the anterior common ligament 
of the spine by a fan-shaped ligament (A.C.L.b 
Superior, middle and posterior costo-transverse ligaments 
are present, but the first and third are weaker than in 
Man. 

Ligaments of the Pelvis {fig, 26, p). — In the 
Chimpanzee the lumbar vertebrae are included more 
closely between the ilia than in Man. The lumbo- 
inguinal ligaments (L.I.L.) consist of an upper horizontal 
and a lower fan-shaped band connecting the transverse 
processes of the third and fourth lumbar vertebrae to the 
inner lip of the iliac crest and the anterior surface of the 
dorsum ilii. The surfaces of the sacrum are connected 
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to the surfaces of the ilium by the sacro-iliac ligaments, 
of which there are three — an anterior ligament (A.S-I.L.j, 
a short posterior, and an oblique posterior (O.P.S-LL.) 
ligament. The great sacro-sciatic ligament (G.S-S.L.j 
is a strong cord with expanded ends running from the 
sides of the lower sacral and coccygeal vertebrse to the 
ischial tuberosity; it sends a process forwards to the sub- 
pubic ligament, and a band connects it to the rudimen- 
tary ischial spine. The small sacro-sciatic ligament 
(S.S-S.L.) runs from the lower end of the sacrum to the 
ischial spine. The symphysis pubis has the same 
ligaments as in Man. Keith ( 96 ) does not draw atten- 
tion to any points in which the other Apes differ from 
the Chimpanzee in the characters of the pelvic ligaments ; 
he mentions the suggestion that the great sacro-sciatic 
ligament represents an ancient part of the tendon of 
origin of the biceps flexor cruris, but he regards it as 
part of the great lateral intermuscular septum. The 
curvatures of the vertebral column are described on 
page 136. 

The Shoulder-joint, — The ligamentous structures 
are more complex in the Chimpanzee than in the other 
Apes. In that animal there is a well-marked superior 
gleno-humeral ligament ; it divides into two parts, which 
are attached separately to the humerus, and the sub- 
scapular bursa communicates with the shoulder-joint 
between them. Macalister ( 466 ) observed an inferior 
gleno-humeral ligament in the Gorilla. The posterior 
part of the capsule is weak and loose, but the anterior 
part has a broad anterior gleno-humeral ligament. 
Coraco-humeral and acromio-humeral ligaments are 
differentiated and the coraco-acromial ligament is well 
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marked. The insertions of the supra-spinatus, infra- 
spinatus and pectoralis minor are blended with the 
capsule. The cotyloid ligament and tendon of the biceps 
are as in Man. The range of movement of the shoulder 
joint is considerable. 

The stemo-clavicular joint is much as in Man, and 
its meniscus may be ossified. The acromio-clavicular 
joint has a partial meniscus. The costo-coracoid mem- 
brane is strong, but it is not always possible to separate 
the coraco-clavicular ligament into conoid and trapezoid 
parts. 

Elbow-joint — Keith i,96j does not draw attention to 
any essential difference between this joint in the Apes 
and that in Man; and Kick (247) points out that the 
ligaments are similar in the Orang and in Man. In the 
Chimpanzee the posterior part of the capsule has a strong 
band running from the tip of the olecranon to the outer 
part of the olecranon fossa; the anterior part of the 
capsule is strong by reason of the interlacing fibres which 
compose it. The internal lateral ligament is very power- 
ful, and is stronger than the external lateral ligament. 

Superior Radio-ulnar Joint — The only point of 
difference between this joint in the Chimpanzee and that 
in Man is the absence of the oblique cord, Keith (96) 
points out that it is strong in the Quadrumana examined 
by him. 

Wrist- joint . — In the Chimpanzee both aspects of the 
carpus are covered by ligaments, but there is no centre 
of radiation. The following bands deserve mention : — 

(1) A strong band from the base of the radial styloid 
process to the trapezium and os magnum. 

(‘2) A weak external lateral ligament. 
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i3.* A small internal lateral ligament. 

A band from the back of the distal radio-carpal 
j.jint to the os magnum. 

( 5) A band from the back of the radius to the cuneiform 
and uncinate bones. 

'6) Three interosseous ligaments. 

The cavity of the joint (fig. 35, B) is complicated. 
The distal end of the radius has two facets for articula- 
tion with the scaphoid and semilunar bones ; and a 
strong ligament runs from the distal end of the ulna to 
the os pisiforme, which is large. The synovial cavity 
between the radius and the scaphoid and semilunar bones 
is prolonged into the inferior radio-ulnar joint and the 
joint between the cuneiform and pisiform bones. A large 
synovial cavity separates the head of the os magnum 
from the scaphoid, semilunar, cuneiform and unciform 
bones, and is continuous with the cavitv between the 
scaphoid and trapezoid bones. This transverse carpal 
cavity is prolonged distally on both sides of the os 
magnum ; it is continuous with the carpo-metacarpal 
cavity. The intermetacarpal joints have prolongations 
of the carpo-metacarpal cavity, and interosseous liga- 
ments connect the metacarpals to one another. 

The metacarpo-phalangeal, interphalangeal and pollical 
joints are much as in Man. 

Hip-joint . — Keith (96) points out that the ilio- 
femoral, ischio-femoral and pu bo-femoral ligaments are 
more prominent than in Man, but in one Chimpanzee the 
only differentiated band was the anterior part of the ilio- 
femoral ligament. The ligamentum teres is usually 
present in all Apes except the Orang, which has none. 

Knee-joint (fig. 36, p). — The following account of- 
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the joint in the Chimpanzee is applicable to that of the 
other Anthropoids. The external lateral ligament is as 
in Man, but the internal lateral ligament is fixed to the 
upper part of the internal surface of the shaft of the 
tibia. The oblique popliteal ligament is absent, but is 
replaced by a strong femoral intercondylar cord con- 
necting the sesamoid bones which give origin to the 
heads of the gastrocnemius. Keith ( 96 ) points out that 
the oblique ligament terminates above in this cord. The 
anterior cruciate ligament is attached to the tibia as in 
Man, and its femoral attachment is to the upper half of 
the mesial aspect of the external condyle. The posterior 
cruciate ligament is attached to the tibia farther back 
than in Man, and it receives a slip from the external 
semilunar cartilage. The ligamentum mucosum is as in 
Man. The internal semilunar cartilage is large and 
crescentic ; it is attached in front of the anterior cruciate 
ligament, and its posterior attachment is as in Man. 
The external semilunar cartilage forms a small, complete 
circle. Internally it is attached to the outer side of the 
tubercles and spine of the tibia. Postero-mesially it is 
attached to the outer surface of the internal condyle of 
the femur, and it is connected to the posterior cruciate 
ligament. Humphry ( 340 ) pointed out that the femur 
in Man is broad and comparatively flat on the distal end 
of the external condyle, and the lateral ligaments are 
attached nearer the posterior parts of the bone : so the 
joint is firm and locked when it is fully extended. More- 
over, when the joint is fully extended the lateral, cruciate 
and posterior ligaments are tight. In the Chimpanzee 
the distal end of the external condyle of the femur is 
rounded, the external ligament is not attached far back. 
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and the ligaments do not all become simultaneously tight 
when the joint is fully extended. 

Ankle-joint. — This joint has received considerable 
attention from Aeby 1,2), Humphry (340), Keith (96) 
and Sonntag l399). In the Chimpanzee the capsule is 
attached as in Man, The deltoid ligament is small and 
runs from the medio-distal aspect of the tibia to the 
sustentaculum tali and talus. The fibular calcanean liga- 
ment and tibial calcanean ligament are both well defined. 
The anterior and posterior talo-fibular ligaments are 
present, but the former is poor. An additional ligament 
runs from the anterior border of the distal end of the 
tibia under the talus to the distal tubercle on the 
calcaneus. There are four talo-calcanean ligaments — 
dorsal, posterior and two lateral — but the median liga- 
ment is weak ; and the posterior one helps to form the 
interosseous ligament. A small ligament connects the 
plantar naviculo-calcanean ligament to the talus. 

Calcanean Ligaments. — In the Chimpanzee these 
are two in number — (1) a plantar calcaneo-navicular 
ligament running from the sustentaculum tali to the 
navicular bone ; (2) a calcaneo-cuboid ligament. 

Cuboid Ligaments. — In the Chimpanzee the cuboid 
is attached by ligaments to the calcaneus, internal cunei- 
form and metatarsal bones. The long plantar ligament 
connects the cuboid to the bases of the second, third 
and fourth metatarsals, and a separate ligament connects 
it to the fifth metatarsal. Besides the ligament uniting 
it to the internal cuneiform bone there is an inter- 
osseous ligament between the cuboid and the cunei- 
forms. 

Naviculax Ligaments. — A dorsal ligament connects 
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the navicular to the second metatarsal bone, and an 
internal ligament binds it to the internal cuneiform. 

Plantar Metatarsal Ligaments. — The long plantar 
ligament ends in fibres which also connect the sheath of 
the tendon of the peroneus longus to the bases of the 
third and fourth metatarsal bones. A band of fibres 
derived from the long plantar ligament runs to join the 
external plantar metatarsal ligament, which is an apo- 
neurotic band on the fourth metatarsal bone. Another 
band from the long plantar ligament lies along the third 
metatarsal bone and forms the internal plantar meta- 
tarsal ligament. 

Humphry ( 340 ) draws attention to the following 
points regarding the mechanics of the foot in the 
Chimpanzee ; — 

(1) The shape of the talus throws the weight on the 
outer border of the foot. 

(*2) The talus and calcaneus are more for support than 
progression. 

^3) The calcaneus rolls outward on its lower sur- 
face. 

(4) The calcaneus is reduced, like its homotype the 
pisiform, to a lever for muscles. 

(5) The talus, navicular and calcaneo-navicular liga- 
ment transmit weight. 

(6) The posterior surface of the talus slopes down- 
wards and inwards. 

* h 

(7) The action of the calf muscles on the foot is 
unfavourable for lifting weight or propelling the body. 

(8) There is no plantar arch. 

(9) The bones, joints and muscles of the hallux act 
like those of the pollex. 
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ilO) The digits can be more strongly flexed than in 
Alan. 

It mav be stated bv wav of a summary that the 
cunst ruction of the bones and joints of the vertebral 
column, pelvis and limbs are such that they permit Alan 
to assume a permanently erect attitude, whereas they 
only allow’ the Chimpanzee and Gorilla to be erect for 
short periods only. 
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CHAPTEE VII. 

THE MUSCX^LAE SYSTEM.^ 

Muscles of the Head a^'d Neck. 

The platysma myoides (lig. 27a) is the sole 
representative of the cutaneous muscle which envelops 
the greater part of the body in lower Mammals. It 
arises from the superficial fascia over the pectoralis 
major and deltoid in the Chimpanzee and Gorilla. In 
the Orang and Gibbon its origin extends to the mid- 
dorsal line. The muscles of both sides are continuous 
in the middle line of the neck, and the fibres may 
decussate below the chin. Some fibres are inserted into 
the mandible, but most sweep into the face and blend 
with the labial muscles. When it contracts the lips are 
retracted and the teeth are exposed. 

The occipito-frontalis varies individually, for the 
occipitales, frontales and epicranial aponeurosis differ in 
their relative sizes. 

The orbicularis ociili (fig. 27a) consists as in Man 
of an orbital part surrounding the orbit and a palpebral 
part within the lids. These parts vary in size, and the 
former frequently sends a slip to the zygomatic mass. 
The orbital part arises from the nasal process of the 
maxilla and loops round the orbit ; and the palpebral 

Variations in liuman muscles are described in papers 7, 8, 1 1, 

76, 77» 79, *33' *<^3. *<54- 

11 
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Fie. 27b, 

Figs. 27a and 27b. — The facial muscles in the Chimpanzee. A.F.V., 
T.F.V. and Z.F.Y., anterior facial, transverse facial and zygomatic facial 
vessels; ATTR. ANT. and AUB. POST., anterior and posterior auricular 
•muscles; BUG., buccinator; F.N., facial nerve; I.C.A. and I.L.A., 
inferior coronary and inferior labial arteries; I.O.P., infra-orbital nerve 
plexus; L.A.O.,^ levator anguli oris; LEV. LAB. SUP., levator labii 
superioris ; L.S.G., labial salivary glands; MAS. masseter; ORB. OG., 
orbicularis oculi ; ORB ORIS, orbicularis oris ; PLA., platysma; QUAD. 
LAB. INF., quadratus labii infenoris; S.I)., Stenson’s duct; S.T.V., 
superficial temporal vessels; TRAG., tragicus : tri., triangularis; Z.Ma. 
and Z.Mi, zygomaticus major and minor. 
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part runs from the internal tarsal ligament to the lateral 
tarsal raphe. Both parts are continuous, and the ciliary 
bundles are well marked. 

The facial muscles have received considerable atten- 
tion from Euge 1.141, 141a) and Sonntag l399i : and it 
appears that there are individual variations in the degree 
of subdivision. 

The zygomatic mass (fig. *27a) consists of slips 
from the zygoma (zygomaticus major), malar bone and 
temporal fascia izygomaticus minor) and musculus 
orbicularis ocuii. These slips vary in the degree of 
fusion at their origins, but they all unite to form a thick 
bundle blending with the orbicularis oris at the angle of 
the mouth. Man has the best differentiated zygomaticus 
major. 

The depressor labii inferioris (fig. 27 b) arises from 
a variable extent of the lower border of the outer surface 
of the mandible. The fibres run forwards and blend 
with the orbicularis oris. The opposite muscles blend 
across the chin. Branches of the facial artery 
traverse it. 

The triangularis varies in size. It emerges from 
the platysma and blends with the orbicularis oris. 

The levator anguli oris (fig. 27 b) arises from the 
maxilla below the infra-orbital foramen and blends with 
the orbicularis oris. 

The levator labii superioris arises from the whole 
infra-orbital border of the maxilla, and is blended in the 
orbicularis oris with the other muscles. The most mesial 
fibres form the levator labii superioris alaeque nasi. 

The buccinator (fig. 27 b) arises from the maxilla and 
mandible close to the last molar teeth, and from the 
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pterygu-maxillary ligament. It emerges from under the 
ascending ramus of the mandible and enters into the 
orbicularis oris. Its relations to the suctorial pad of fat, 



Fig. 28 . — The oeuhir, orbital and nasal muscles in the Chimpanzee. 
C and E, eyelashes; COl^J., conjunctiva; E.N.N., external nasal nerve ; 
F.M., frontalis; I.O. and S.O., inferior and superior oblique muscles; 
I.T.L., internal tarsal ligament ; L. A.N. , levator alae nasi ; L.P.S-, levator 
palpebrae superior! s : L.T.B., lateral tarsal raphe; M., muscle slips; 
O.P., and P.P., orbital and palpebral parts of the orbicularis oculi ; C.B., 
ciliary bundle ; M.L. GDS., Meibomian glands; P.S., plica semilunaris. 


labial salivary glands, vessels and nerves are as in Man, 
The fibres do not decussate in the G-ibbon, Chimpanzee 
and Orang as they do in Man. 
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The orbicularis oris (fig. * 271 /) has the usual sphincteric 
arrangement. It is formed as in Man. and it likewise 
gives off from its deep surface the muscnli incisivi, 
canini and mentales. 



Fig. 29. — The lips, cheeks and masticatory muscles in the Chimpanzee. 
B.A. and B.S.G., buccal artery and salivary glands; BUG., buccinator: 
A.F.V. and T.F.V., anterior and transverse facial vessels ; L.L. and 
lips; L.B.N. and infra-orbital, long buccal and mental 

nerves ; L.P. and S.P., labial and salivary papillae ; M.I., muscnli 
incisivi ; mentalis muscle; D.P.M. and S.P.M., deep and super- 

ficial parts of masseter muscle ; S.P.P., suctorial pad of fat ; T.M , tem- 
poral muscle. 

Auricular Muscles. — There are individual variations 
in each Ape,' and the following arrangements have been 


seen : 
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(1) Attolens, attrahens, retrahens and tragicus, all 
separate. 

(’2) Attolens and attrahens fused, retrahens and tra- 
gicus separate, 

(3) Attrahens and retrahens fused, attolens and tra- 
gicus separate. The tragicus is frequently absent. 

The masseter (fig. 29) is composed of two parts in all 
the Apes ; but the Chimpanzee appears to be the only 
species in which there is a strong aponeurotic sheet 
between the two parts and giving origin to both. The 
superficial part runs from the lower border of the malar 
bone and anterior two-thirds of the zygoma ; the fibres 
run downwards and backwards to the lower border, 
angle and posterior border of the mandibular ramus. 
The deep part, from the entire length of the deep 
surface of the zygoma, is attached to the anterior two- 
thirds of the outer surface of the ascending ramus of the 
mandible- and the coronoid process. Numerous large 
vessels ramify between the masseter and parotid gland 
and supply both. 

The temporal muscle (fig. 27b) is always powerful. 
As age advances its origin spreads upwards. In the 
adult Gorilla and Orang the large sagittal crest gives it 
an extended origin. It springs from the temporal fossa 
and the temporal fascia; and it is inserted into the 
anterior border, point and posterior border of the 
coronoid process. The muscular mass contains ten- 
dinous fibres, and its posterior part is very powerful. 
The deep temporal arteries ramify within it. 

The pterygoid muscles (fig. 30, a) are disposed as in 
Man, and their relations to the vessels and nerves in the 
pterygoid space are similar. 




Fig, 30. — The pterygoid (A) and palatine (B) regions. A.P.A., ascend- 
ing pharyngeal artery; A.U., azygos uvulae; I.G.A., internal carotid 
artery; internal jugular vein; internal maxillary artery 

and its deep temporal (D.T.A.), mid-meningeal (M.A.), inferior dental 
(I.D.A.), buccal (B.A.), and posterior superior dental (P.S.D.) branches : 
E.P.M. and I.P.^iI., external and internal pterygoid muscles: H.P., bard 
palate dropped below its true position (Lev. H.P.) ; L.P. and T.P., levator 
and tensor palati ; mandibular nerve receiving chorda tympani 

(C.T.), and giving oS lingual (L.N.) and inferior dental (I.B.N.) nerves ; 
P.G-., palatal glands ; P.H., pterygoid hamulus ; P.P., palato-pharyngeus ; 
S.G.G., superior cervical sympathetic ganglion; U., uvula; IX "and XI, 
cranial nerves. 
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Sterno- and Cleido-Mastoid (fig. 32) . — These muscles 
are separate in the vast majority of examples of all the 
Apes. The former runs from the front or lower border 
of the manubrium sterni to the occipital crest, so is 
really a sterno-occipitalis. The cleido-mastoid runs 
from the inner third of the upper border of the clavicle 
to the mastoid area or process in the Gorilla, Chim- 
panzee and Orang, or to the wall of the external auditory 
meatus in the Gibbons. Occasionally there is a sterno- 
mastoid and cleido-occipital. 

The omo-hyoid is a single undivided muscle in the 
Orang, Gibbons and some Chimpanzees, but it is a 
double muscle in Man, the Gorilla and most Chim- 
panzees. It is said to be occasionally absent in the 
Orang. And in one Chimpanzee (fig. 31 b) it had three 
bellies. 

The digastric muscle* vfig* 32) varies considerably. 
In Man, the Gorilla and some Chimpanzees there are 
two anterior and two posterior bellies connected by an 
intermediate tendon, which is connected to the hyoid 
bone by a fibrous arch. In other Chimpanzees the 
anterior bellies are fused as in the Macaques to form a 
broad muscle concealing the mylo-hyoid muscle. The 
anterior bellies are more powerful in Man than in the 
Apes, and Duckworth (50) points out that the size is 
inversely proportional to that of the mandible. Hence, 
with a lighter mandible, Man requires a stronger 
depressor. The anterior belly plays a more important 
part than the mylo-hyoid as a support for the tongue in 

* See papers bv Bovero ( 22 ), Chiiiie (317), Dobson (i65Aj, 
Futamura (64), Parsons (i27A>. and Toldt (290). 
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Figs. 31a and 31b.— The submaxillary region and omo-hyoid muscle in 
the Chimpanzee. A.B.D. and P.B.D., anterior and posterior digastric 
bellies; A.F.V. and P.P.V., anterior and posterior facial veins ; A.B.O., 
P.M.O. and P.L,0., anterior, postero -mesial and postero-lateral bellies of 
omo-hyoid ; P.S., fatty septum; G.G., genio glossus; G-H., genio-hyoid : 
H.Y. and N.G.H., hyoglossus and its nerve; M-H., mylo-hyoid; L.A., 
lingual artery ; L.B.T., lingual nerve ; S.H., sterno-hyoid : S.L.G., sub- 
lingual gland; S.M.G., submaxillary gland; S.G., stylo-glossus ; S.T., 
sterno- thyroid ; S.P., stylo-pharyngeus; W.D., Wharton's duct ; EC, XII, 
cranial nerves. 
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Alan, but the reverse is the case in the Apes of the family 
Simiidae. In the Alacaques the anterior bellies act as 
lingual supports. The anterior bellies have undergone 
reduction in the Anthropoids, and Smith A\^oodward 



Fig. 3‘2.~-Tlie cervical muscles in the Chimpanzee. D.AI., digastric 
muscle : S-M.]n.and C-M.M., sterno-mastoid and cleido-mastoid ; S-H.M. 
and Sy-H.^1., sterno-hyoid and stylo-hyoid muscles; 0-H.M.,omo-hyoid ; 
S-T,M., stemo-thyroid ; O.A.S., opening of air sac; L.G., lymphatic 
glands: T.C., thyroid cartilage; Tra., trapezius. Other letters "as in 
3g. 31. 


shows that the process has just begun in DryopitJiecus, 
The extent of the attachments of the anterior bellies 
to the mandible is a point of importance in the study 
of the skulls of extinct Apes and Man. In the Orang 
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the posterior belly alone is present, and runs to the angle 
of the mandible. 

The stylo-hyoid arises from the styloid process or 
the styloid region and runs to the hyoid bone in Man 
and all the Apes except the Orang, in which it runs to 
the wall of the air-sac, thus forming a stylo-laryngeus. 
Occasionally, however, there is a true stylo-hvoid in the 
Orang, 

The mylo-hyoid (fig. 31 a'^ arises from the anterior 
border of the hyoid bone over an extent corresponding 
to the insertions of the sterno-hvoid and omo-hvoid on 
the posterior border. The fibres radiate to be attached 
to the inner surface of the mandible; but there is 
no median raphe. The relations are as in Man. 
Gratiolet ( 330 ) described decussation of the fibres in 
a Chimpanzee, and I observed a similar condition in an 
Orang. The mylo-hyoid ridge is strongest in Man. 

The genio-hyoid muscles in the Chimpanzee (fig. 
31a) run from the low’er part of the genial fossa on the 
back of the symphysis menti to the upper border of 
the body and part of the great cornu of the hyoid bone. 
The relations are as in Man. Between the genio-hyoidei 
and hyoid bone anteriorly and the genio-glossi posteriorly 
there is a well-marked bursa. The genio-glossi arise 
in the bottom of the genial fossa, and the fibres pass 
upwards into the tongue — some reach the hyoid bone 
under the hyo-glossus muscles. Between them and the 
mandible lie the hyo-glossus and stylo-glossus muscles, 
the sublingual glands, the lingual artery, and the lingual 
and hypoglossal nerves. Wharton’s duct also courses in 
that area. The mutual relations of these structures are 
as in Man and the other Apes. 
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The hyo-glossus i fig. 31r,) arises from the body and 
■^reat cornu of the hvoid bone : and the fibres pass 
upwards to the side of the posterior half of the tongue 
under the stylo-glossus. It is not fused with its neigh- 
bour, but filjres from the thyro-hyoid pass into it in the 
Chimpanzee. The relations are as in Man. 

The stylo-glossus ^fig. 31 f>) arises from the base of 
the styloid process, or from the styloid area of the skull 
when no process is present. It is inserted into the side 
of the tongue from the base to near the apex. Its 
anterior part is concealed by the sublingual gland, 
with the lingual nerve encircling its posterior border. 
Wharton's duct crosses it obliquely from behind for- 
wards, and the communication between the lingual and 
hypoglossal nerves runs downwards and backwards over 
it anteriorlv. 

•r 

The superior constrictor of the pharynx in the 
Chimpanzee is continuous above with the buccinator. 
It is attached to the mvlo-hvoid line on the mandible, 
the internal pterygoid plate, the base of the tongue, the 
mucous membrane of the floor of the mouth, and the 
bucco-pharyngeal aponeurosis. Its lower border is over- 
lapped by the middle constrictor of the pharynx, and 
the stylo-pharyngeus passes between them after sending 
some fibres into the superior constrictor. The sinus of 
Morgagni is large, but the tensor and levator palati 
which are contained within it are more horizontal than 
in Man. The constrictor is attached above and behind 
to the basis cranii. A bundle of fibres passes towards 
the angle of the mouth. The middle constrictor also 
receives fibres from the stylo-pharyngeus. It arises 
from the deep surface of the hyoid bone between the 
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greater and lesser cornua. It fuses with its neighbour 
in the mid-dorsal line, and it is overlapped by the 
inferior constrictor pharyngis. The latter arises from 
the oblique line on the thyroid cartilage and from the 
side of the cricoid, but it does not arise from the first 
tracheal ring, as stated by Grratiolet ( 330 ). It is in- 
serted along with its neighbour into the mid-dorsal line 
of the pharynx. 

The stylo-pharyngeus <,fig. oIbi arises from the 
styloid process or from the tendon of the stylo-glossus. 
It enters the pharyngeal wall with or without sending 
bundles into the superior and middle constrictor muscles. 
The glosso-pharyngeal nerve hooks round it as in Man. 

The levator palati and tensor palati (fig. 30, b) are 
disposed as in Man, but their origins may be separate or 
fused. They are more horizontal than in Man owing 
to the prognathism of the jaws. The levator iL.P.) 
passes in between the layers of the palato-pharyngeus 
and the tensor (T.P.) hooks round the pterygoid hamulus. 
The azygos uvulae (A.U.) runs from the hard palate 
or posterior nasal spine to the uvula. 

Scaleni. — The scalenus anticus, lying in front of the 
brachial plexus, arises from the anterior tubercles of 
the transverse processes of cervical vertebrae 3 to 5 or 
4 to 6 ; and it is inserted into the scalene tubercle on 
the first rib. The scalenus medius and posticus are 
combined in one sheet, which extends to the second or 
third rib ; but I observed it going to the fifth rib in a 
Chimpanzee. It may be strongly fused with the ilio- 
costalis cervicis. 

The omo-traclielian, which is absent in Man, runs 
from the transverse process of the atlas to the upper 
and outer aspect of the acromion process. 
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AIuscles of tee Back. 

The trapezius is built on the same general plan in 
the larger Simiidse and Man, for its origin extends from 
the occiput to the lower dorsal region ; the cervical part 
is, however, relatively shorter in the Apes. In the 
Gibbon there is no occipital origin, the muscle arising 
from the lower cervical and upper seven dorsal spinous 
processes. In the Gorilla and Orang the occipital origin 
is most extensive, for it extends out to the insertion of 
the sterno-mastoid ; but the dorsal spinal origin is 
variable. 

In the Chimpanzee it arises from the inner third of 
the occipital crest, the inion and the tips of the spines 
of the cervical and dorsal vertebrae and supraspinous 
ligament. No ligamentumnuchse exists. Some authors 
give it as arising from the first ten to twelve spines. 
The lower border may be fused with the latissimus dorsi. 
The entire origin is muscular. It is inserted into the 
outer third of the posterior border of the clavicle, some 
fibres passing into the deltoid, the outer border of the 

acromion and the whole length of the spine of the 
scapula. 

The latissimus dorsi arises from a variable number 
of dorsal spinous processes and ribs, from the posterior 
lamella of the lumbar fascia and from the anterior part 
of the outer lip of the iliac crest. It never arises from 
the scapula in the Apes. The observations regarding 
the origin which have been recorded are shown in the 
table on next page. 

The fibres converge to a ribbon-like tendon, which is 
inserted into the floor of the bicipital groove on the 
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humerus. It is fused to a yariahle extent with the teres 
major and dorso-epitrochlearis. 


Gorilla iSomraer) .. Lower 5 dorsal spines Ribs S — 13 ) T: 3^ in. behind 

,, (Duvernoy) .. .. 2 ribs - the anterior 

,, (Biscbofi) .. .. .. ‘1 ji i -nperi or spine 


Chimpanzee (Sonntagj Dorsal spines 9 — 13 , Ribs 9 — 11 

,, (Champneysi .. .. ,, 10 — 13 Highest point 

,, (Hepburn) .. .. 3 costal slips ‘ to uiac spine 

^CrratioiOiL j *. ..o 


Orang-Outan (^Fick) Lower 3 spines 


Bornean Gibbon . . Lower o spines 


. . ' Xo costal siir- To within hal 

aniuchcftiie 
iliac spine 

, . i Low'er 5 ribs Ididdle third of 
i crest 


The rhomboidens is usually undivided, but Champ- 
neys (318) described a divided sheet. Its origin extends 
in the Chimpanzee from the sixth cervical to the fourth 
dorsal spine ; in the Gibbon the origin is much as in the 
Chimpanzee ; in the Gorilla it extends from the spine of 
the axis to a point which varies from the third to the 
sixth dorsal spine ; in the Orang its origin reaches up 
to the occiput. Gratiolet (330) described an occipital 
origin in a Chimpanzee. The muscle is inserted into 
the lower two-thirds to three-fourths of the vertebral 
border of the scapula, there being individual differences 
in the extent in each Ape. 

The levator anguli scapulaB exhibits great individual 
variation both in the extent of its origin and the degree 
to which the slips of origin fuse. It may be a single 
mass, as in most specimens, but Chimpanzees and Orangs 
have been seen in which the slips of origin remain 
separate to near the insertion into the upper part of 
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the vertebral border of the scapula. The following list 
gives the recorded observations regarding its origin : — 

(.Tibbon iHijlohates muelleri) : cervical vertebrse 1 to 4 
‘ Sonntag 399) , 

Orang : five slips of origin i,i'ick 247) . 

Chimpanzee : atlas and axis iChampneys 318) ; cer- 
vical vertebrae 2 and 3 iGratiolet 330) ; cervical vertebrae 
1 to 3 (Hepburn 83) ; cervical vertebrae 1 to 4 (Wilder 
414 ; Sonntag 399) ; first five cervical vertebrae (Bland- 
Sutton 402j . 

Gorilla : four slips of origin (Hepburn 83) ; five slips 
of origin ( Sommer 493) . 

The serratus posticus superior (fig. 33) runs from 
the lower cervical and upper dorsal spines to ribs 1 
to 4 or 2 to 5. The serratus posticus inferior in 
the Gibbon, Orang and Chimpanzee runs from the 
posterior lamella of the lumbar fascia to a variable 
number of lower ribs. It is absent in most Gorillas, but 
Duvernoy (53) saw it in his specimen. Seydel (146) 
made a thorough study of the posterior serrate muscles. 

The splenius (fig. 33) is a powerful muscle, parti- 
cularly the splenius capitis. In the Chimpanzee its 
origin varies, sometimes extending from the spine of the 
axis to the seventh dorsal spine. The splenms capitis 
(Spi. Cap.) is inserted into the mastoid process and outer- 
half or third of the occipital crest. The splenius cervicis 
(Sple. Cer.) forms one to four slips inserted into the first 
one to four cervical transverse processes. There is a 
variable degree of fusion with the neighbouring cervical 
muscles. In the Gorilla there are one to three slips, 
and in the Gibbon. The splenius cervicis is absent in 
the Orang. 
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The sacro- spinalis (fig. 33) varies in the degree of 
fusion or separateness of its three component columns, 
which are as in Alan. In one Chimpanzee I found the 



Fig. 33. — The sacro-spinalis muscle iu the Chimpanzee. Comp., 
complexus; L.A.S., levator anguli scapulse; 0*T, omo-tracheiian ; 
rhomboideus ; S.P.S., serratus posticus superior. Other letters described 
in the text. 


columns entirely separate, but in two others the outer 
and middle columns fused in the greater part of the back ; 
but the combined mass broke up into slips in the neck. 
The inner column separated off in the upper thoracic 
12 
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region. The outer column or ilio-costalis (I-C.C.) arose 
along with the subjacent longissimus from the iliac crest 
between the highest point and the posterior superior 
spine, and it derives fibres from the covering posterior 
lamella of the lumbo-dorsal fascia. It gives two slips to 
the lower borders of the twelfth and thirteenth ribs, of 
which the former is the larger. It receives a large 
number of muscular slips from the outer surfaces of all 
the ribs, the size of the latter diminishing from below 
upwards. Many of the small muscular slips are con- 
tinuous with the slips given off from the longissimus. 
Erom the outer border of the muscle, long, slender 
tendons run to the lower borders of the angles of the 
first nine ribs. The longissimus (Lo.C) arises from the 
crest of the ilium from the highest point to the posterior 
superior spine, the posterior sacro-iliac ligament, the back 
of the sacrum, all sacral and lumbar vertebral spines and 
the spines of the twelfth and thirteenth dorsal vertebrae. 
It gives slips to the lower borders of ribs 4 to 13 
between their angles and the transverse processes. The 
attachments to the first three ribs come from the com- 
bined longissimus and ilio-costaiis. The combined outer 
and middle columns divide into slips which are attached 
to the posterior tubercles of the transverse processes of 
the third, fourth and fifth cervical vertebrae along with 
the levator angulae scapulae. The third cervical vertebra 
thus receives splenius cervicis, levator anguli scapulae 
and longissimus. The part of longissimus attached to 
these processes corresponds to longissimus cervicis in 
Man, bat is not so extensive. Tbe spinalis dorsi (S.C.) 
is a narrow mnscle arising from the longissimus dorsi 
and the eleventh and twelfth dorsal spines. It is inserted 
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by muscular and tendinous fibres into the first eight 
dorsal spines. Between it and the longissimus is a 
triangular space into which the complexus passes and 
fuses with both. The longissimus rapitis ‘'L. Cap.} is 



Fig. 34. — The deep muscles of the back in the Chimpanzee. A, com- 
plexus; B, semi-spiualis and sub-occipital muscles; A. A., posterior arch 
of atlas; A. O.T., accessory occipital triangle in one Chimpanzee; G.N., 
cervical nerves ; Lo.C., longissimus ; S.G., spinalis dorsi : S-O.T., sub- 
occipital triangle. 


relatively stronger than in Man. It arises from the first 
six dorsal transverse processes by tendinous and muscular 
-slips. It is fused with the longissimus dorsi, complexus 
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and scalenus posticus. It breaks up into slips which are 
inserted into the posterior tubercle of the atlas and the 
occipital bone below the crest. On the atlas its insertion 
is fused with the levator scapulae and omo-trachelian. 
In other Apes there are also individual variations in the 
characters of the sacro-spinalis. 

The complexus (fig. 34) in the Gorilla is divisible into 
complexus and biventer cervicis as in Man. In three 
Chimpanzees I found no trace of this division ; the 
muscie formed close parallel slips running from the 
articular processes of the lower five cervical and upper 
six dorsal vertebras to the occipital crest. In these 
animals the semispinalis dorsi, semispinalis colli and 
multifidus spinae were very similar to those in Man. 

The sub-occipital triangle is small or quite obliter- 
ated by the approximation of the bounding muscles. 
The obliquus superior (fig. 34, b) (S.O.M.),obliquus inferior 
(I.O.M.), and rectus capitis lateralis are as in Man. The 
rectus capitis posticus major (E.C.P.M.) is a powerful 
pyramidal muscle running from the spine of the axis to 
the occipital bone beneath the entire length of the 
superior oblique. It conceals the rectus capitis posticus 
minor, which runs from the inner three-quarters of an 
inch of the posterior arch of the atlas to the occipital 
bone beneath the major muscle. The interspinales, 
intertrans verse, rotatores and levator es costarum are 
well marked. 

Pre vertebral Muscles* — In the Chimpanzee the 
longus colli consists of vertical, superior and inferior 
parts as in Man. The vertical part runs from the bodies 
of the lower two cervical and upper four dorsal vertebra 
to the bodies of the second, third and fourth cervical 
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vertebrae. The superior oblique part runs from the 
third, fourth and fifth cervical vertebrae to the anterior 
arch of the atlas ; and the inferior oblique part connects 
the first four thoracic vertebrae to the fifth and sixth 
cervical vertebrae. The rectus capitis anticus major runs 
from the third, fourth, fifth and sixth cervical vertebrae 
to the basi-occiput. It may receive a slip from the 
scalenus anticus. The rectus capitis anticus minor is as 
in Alan. In the Gorilla, according to Sommer (491), 
these muscles are as in Man. Kohlbrugge (199) describes 
an arrangement of the prevertebral muscles in the 
Gibbon which corresponds in general to the description 
of the Chimpanzee given above, but he does not divide 
the longus colli into three parts. 

Muscles op the Aem. 

The pectoralis major in the Chimpanzee consists of 
clavicular, costo-sternal and abdominal parts. The clavi- 
cular part arises from the inner half of the front of the 
clavicle ; and it may derive fibres from the tendon of the 
sterno-mastoid. It is quite continuous with the costo- 
sternal part, no groove intervening as in the other Apes 
and Man. It may be fused with the deltoid, or there 
may be a delto-pectoral triangle containing the thoracic 
axis vessels and the external anterior thoracic nerve, but 
no cephalic vein nor lymph glands. The costo-stemal 
part arises from the sternum and first six costal cartil- 
ages, and it is fused with the external oblique muscle. 
It receives the abdominal part of the muscle. The inser- 
tion into the pectoral crest, capsule of the shoulder-joint 
and deep fascia of the arm is musculo-aponeurotic. The 
abdominal part is not specialized to form a separate 
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pectoralis quartus as it is in the Gorilla, and occasional!}' 
in the Siamang ( 181 ). In the Orang the clavicular part 
is replaced by a slip from the manubrium sterni and 
first costal cartilage ; and the muscle is split into three 
parts. 

The pectoralis minor varies considerably, as can be 
seen by a study of the writings of Bland-Sutton ( 402 ), 
Champneys ( 318 ), Humphry ( 340 ), Hepburn ( 83 ), 
Gratiolet ( 330 ), Wilder ( 414 ), Sonntag ( 399 ), Fick 
( 247 ), Sommer ( 491 ) and Kohlbriigge ( 199 ), In the 
Chimpanzee it arises from the first four, first five, 
second, third, and fourth, or third, fourth and fifth ribs ; 
and it is inserted into the capsule of the shoulder-joint, 
the coracoid process, or both together, but the capsular 
insertion is most frequent. Sometimes it is double in 
the Chimpanzee as in the Gorilla, It arises in the 
Gorilla from ribs 3 to 7, in the Orang from the third 
and fourth ribs, and in the Gibbon from the third, 
fourth and fifth ribs. In the Gorilla and Orang it is 
inserted into the coracoid process ; but it runs to the 
clavicle, coracoid process and conjoined tendons of the 
coraco-brachialis and biceps in the Gibbons. 

The subclavius in the Chimpanzee and Gorilla is as 
in Man. In the Orang it rises from the first costal 
cartilage and second rib ; but it springs from the second 
and third ribs in the Gibbon. It is enclosed between 
the layers of the costo-coracoid membrane. 

The deltoid is coarsely fasciculate. In the Chim- 
panzee it arises from the front of the outer half of the 
clavicle, the outer border of the acromion, the whole 
length of the lower border of the spine of the scapula 
and the fascia over the infraspinatus. It covers a bursa 
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which lies between the acromion and the upper end of 
the humerus. Branches of the circumflex arteries and 
nerve enter the deep surface. It fuses to a greater or 
less extent with the braehialis anticus (Humphry 340; 
Macalister 350; Sonntag 399), The fibres converge to 
the common deltoid insertion into the upper part of the 
shaft of the humerus. 

Scapular Muscles. — The infraspinatus is larger than 
the supraspinatus. The supraspinatus, infraspinatus 
and subscapularis arise from the whole of the fossse 
wherein they lie; and they are all inserted into the 
tuberosities of the humerus as in Man, The teres major 
springs from the inner half of the axillary border of the 
scapula, and it is inserted into the humerus at the 
root of the pectoral crest. The teres minor arises as 
follows : — 

Gibbon : lower border of lip of glenoid cavity and outer 
inch of scapular border. 

Chimpanzee : lower border of lip of glenoid cavity and 
outer two-thirds of scapular border. 

Orang : lower border of lip of glenoid cavity and outer 
half of scapular border. 

Gorilla : lower border of lip of glenoid cavity and outer 
third of scapular border. 

Man : as in Chimpanzee. 

The insertion is practically identical in the Apes and 
in Man. 

All the muscles of ' the shoulder-girdle are innervated 
as in Man, but they can produce a wider range of move- 
ment in the Apes. 

The serratus mag^us arises by digitations, or by a 
continuous linear origin from the outer surfaces of a 
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variable number of ribs (Orang, 1 to 10 ; Gibbon and 
Chimpanzee, 1 to 11; Gorilla, 1 to 13). It has a thick 
insertion into the whole length of the vertebral border 
of the scapula. Its nerve supply is great in the 
Chimpanzee. 

The coraco-brachialis arises from the tip of the 
coracoid process along with the short head of the biceps. 
Wood ( 164 ) showed that it is really a triple musclej 
consisting of long, middle and short parts. The short 
part, running to the shaft of the humerus above the 
teres major, is absent in the Apes. The middle part, 
running to the middle of the shaft of the humerus, is 
present in all Apes. And the long part, which runs to 
the internal intermuscular septum and dorso-epitroch- 
learis is only present in the Orang and Chimpanzee ; the 
musculo-cutaneous nerve passes between the parts. In 
Man the long and middle parts are fused, and the nerve 
perforates the muscle. 

The biceps flexor cubiti* is similar in Man and the 
large Apes, but the two heads unite higher up in Man. 
In the Gibbon the long head is as in Man, the short head 
arises from the bicipital groove ; and fibres spring from 
the entire length of the internal intermuscular septum, 
thus concealing the brachial vessels and nerves. The 
lacertus fibrosus is reduced in the Apes. In some cases 
the biceps in Man is as in the Gibbon. 

The bracbiaKs anticus is built on the same plan in 
the Apes and Man. Hepburn ( 83 ) states that it does 
not embrace the insertion of the deltoid, but I found it 
doing so in a Chimpanzee. The coraco-brachialis, biceps 
and brachialis anticus are supplied by the musculo- 
cutaneous nerve. 
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The dorso-epitrocMearis^ is a climbing muscle, 
present in all Apes, but represented by fascia in Man. 
It arises from the latissimus dorsi at the junction of the 
muscle and tendon, and it is inserted into the internal 
intermuscular septum. Fibres may pass into it from the 
coraco-brachialis. It is innervated by the musculo-spiral 
nerve, so it is not a part of the latissimus dorsi, which 
is supplied by the middle subscapular nerve. Although 
it is a climbing muscle I have seen it larger in the Drill 
than in purely arboreal Monkeys (174). 

The triceps is a powerful muscle in all the Apes. 
The outer and inner heads are as in Man ; but the long 
head is more extensive, arising over an area extending 
from the border of the glenoid cavity to as far as the 
middle of the axillary border of the scapula. That 
extent includes the various individual conditions. It is 
inserted into the tip and dorsum of the olecranon process ; 
and a bursa may lie between it and the bone. The 
anconeus is present in all, but the subanconeus is 
inconstant. 

The palmaris longns is present or absent in one or 
both arms. It runs from the common flexor origin from 
the internal condyle of the humerus to the palmar fascia 
or the upper border of the synovial sheath of the flexor 
sublimis and flexor profundus digitorum. 

The pronator radii teres has no coronoid head in the 
Gorilla and Gibbon, but it is present in the Orang and 
Chimpanzee. In the latter the condylar head is fused 
with the flexor carpi radialis, and the coronoid head with 
the flexor sublimis digitorum. Some fibres spring from the 
internal intermuscular septum. The median nerve passes 

* Groonroos (75) has dealt with these muscles. 
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between the two heads. It is inserted into the middle 
third of the outer border of the shaft of the radius. In the 
Gibbon it is also inserted into the front of the radius. 

The flexor carpi radialis in the Chimpanzee arises 
from the internal condyle of the humerus and the greater 
part of the shaft of the radius. Fibres also pass into 
it from the pronator radii teres and flexor sublimis 
digitorum. It passes through a tube in the anterior 
annular ligament, and is inserted into the palmar aspect 
of the bases of the second and third metacarpals. Hep- 
burn (83) states that it is attached by a fibrous septum 
to the radius ^on the inner aspect of the pronator teres in 
all Apes except the Chimpanzee. 

The flexor carpi ulnaris is similar in the Apes and 
Man. The ulnar nerve enters the forearm between its 
heads of origin. It is a large muscle. 

The flexor sublimis digitorum in the Chimpanzee 
arises from the humerus, radius, ulna and other flexor 
muscles. The condvlar head fuses with the flexores 
carpi radialis and ulnaris ; it sends tendons to the ring 
and little fingers. The coronoid head quickly ends in a 
tendon to the index finger. ' The middle finger receives 
its tendon from a muscle arising^ from the lower two- 
thirds of the shaft of the radius. The tendons split and 
are inserted as in Man. Hepburn (83) points out that 
the arrangements are similar to those in the Gorilla and 
Orang. The variations in the Chimpanzee have been 
described by Bland-Sutton (402), Dwight (325), 
Champneys (318), Moore (363) and Macalister (350). 

_ 9 

Flexor Longus PoUicis . — This muscle is absent in 
some Gorillas ; but when it is present, as in the Chim- 
panzee, Orang and some Gorillas, it is merely a fine 
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tendinous thread given off from the tendon of the flexor 
profundus indicis. In the Gibbons it is a small, but 
distinct muscle. 

In the Apes the conditions of the flexor longus poll icis 
and flexor profundus digitorum represent stages in the 
evolution of the arrangements present in Man. In lower 
animals the flexor mass is divisible into radial, ulnar and 
condylar parts. In the Apes and Man the condylar part 
forms the flexor sublimis digitorum, and the radial and 
ulnar parts form the deep flexors. The deep flexor mass 
undergoes vertical cleavage, the line of splitting moving 
medio-laterally in zoological order. In the Gibbons the 
division is such that the tendons for the annularis and 
minimus lie to the ulnar side, and those for the pollex, 
index and medius to the radial side of the cleavage line. 
In the higher Simiidae the tendon for the medius also 
lies to the ulnar side, and the tendons for the pollex and 
index are placed on the radial side of the cleavage line. 
In Man the tendon for the pollex is split off and those 
for the other digits combine to form a true flexor pro- 
fundus digitorum. 

Lumbricales. — In the Chimpanzee the first and second 
muscles arise from the radial sides of separate tendons of 
the flexor profundus ; and in one animal they were con- 
nected by a muscular slip. The third rose from two 
flexor tendons, and the fourth sprang from the ulnar 
side of the deep flexor tendon of the ring finger. In the 
Gorilla the first and fourth lumbricals arise from single 
tendons, but the second and third each arise from two 
flexor tendons. In the Gibbons and Orang the principle 
is similar to that in the Chimpanzee. The insertions 
in all Apes are as in Man. 
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The intrinsic muscles have received considerable 
attention from Bischoff ,18, 19’, Brooks t,27, 28), Fick 
l247), Hepburn (88', Keith Kohibriigge (199), 

i^ommer (491^ Sonntag i399'’, and Windle il69, 160). 

HypotKenar Muscles. — The palmarifi brevis may be 
present or absent in one or both hands. The abductor 
minimi digifi ffig, 35, A.M.D.) arises from the pisiform 



Fig. 35. — ^Muscles and joints of the hand in the Chimpanzee. A.O.P. 
and A.T.P., adductores obliqaus and transversus pollicis ; F.B.P.D., deep 
head of ilexor brevis pollicis ; F.C.R., daxor carpi radialis ; P.C.U,, flexor 
carpi ulnaris ; F.D.l, , first dorsal interosseous muscle ; P.L.P., flexor 
longus pollicis ; F.P.D., flexor profundus digitoram ; F.S.P., flexor sub- 
limis digitorum ; CU., cuneiform bone ; P.B., pisiform bene. Other 
letters in text. 


bone, runs along the ulnar border of the hand, and is 
inserted into the ulnar aspect of the base of the first 
phalanx of the minimus. The fexor brevis minimi digiti 
(F.B.M.D.) has a single origin from the anterior an- 
nular ligament and hook of the unciform. It is inserted 
with the abductor, but it gets an additional insertion 
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into the distal part of the phalanx in the Gibbon. The 
opponens minimi digiti (O.M.D.) has a double origin 
from the anterior annular ligament and hook of the 
unciform ; it is inserted into the ulnar aspect of the 
shaft of the fifth metacarpal bone. 

Thenar Muscles (fig. 35). — The abductor pollicis 
brevis (xA.P.B.) arises in the Orang and Gorilla from the 
anterior annular ligament, but it has an additional origin 
in the Chimpanzee from the scaphoid and sesamoid 
bone of the thumb. It may be divided into slips. It 
is inserted into the radial aspect of the base of the first 
phalanx of the thumb. The oppoiiens pollicis (O.P.) arises 
from the anterior annular ligament and ridge on the 
trapezium ; and it is inserted into the distal half of the 
shaft of the first metacarpal in all Apes except the Gibbon, 
in which it sends prolongations to the pollical phalanges. 
The flexor brevis pollicis (F.B.P.)has superficial and deep 
heads in all Apes except the Gorilla. The former arises 
from the anterior annular ligament and trapezium ; and 
the latter springs from the anterior annular ligament 
and ulnar side of the first metacarpal bone. , It is in- 
serted into the ulnar side of the base of the proximal 
phalanx of the thumb. The Gorilla differs from all 
other Apes and Man in possessing the deep head only. 

The adductor transversus pollicis is easily separated 
from the oblique adductor in Man and all the Apes 
except the Gibbons. It arises from a septum lying 
along the palmar aspect of the third metacarpal, but it 
gets an additional slip from the second and third meta- 
carpals in the Gorilla. It is inserted into the ulnar 
aspect of the first phalanx] of the thumb in the larger 
Apes ; but it gets an additional insertion to the ulnar 
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aspect of the first metacarpal in the Gibbon. The 
adductor obliquus pollicis arises from carpal bones in 
Man and all the Apes except the Orang. It is inserted 
along with the transverse muscle, Halford (83) applied 
the name contrahentes to a small group of muscles 
which adduct the thumb and fingers. In the Gorilla the 
adductores transversus and obliquus are the only contra- 
hentes ; in the Orang additional fibres run from the 
septum on the third metacarpal to the palmar interossei; 
in the Chimpanzee there are two adductores pollicis, and 
adductors of the annularis and minimus all having a 
common origin : in the Gibbon the contrahentes adduct 
all digits except the medius. 

The extensor carpi radiales longior and brevior, extensor 
carpi ulnaris and supinator brevis are as in Man. 

The supinator longus: arises from the external 
humeral condvle, and from the external intermuscular 
septum ; it may reach the deltoid insertion in the 
Chimpanzee, It is inserted into the lower part of the 
shaft of the radius. 

The extensor communis digitorum arises from the 
external condyle of the humerus, the fascia over it, and 
the septa on each side. It sends tendons to the bases 
of the ungual phalanges of the fingers as in Man, and 
there are expansions over the interphalangeal joints. 

The extensor minimi digiti arises in the Chimpanzee 
and Orang from the external condyle and the fascia over 
the anconeus ; in the Gibbon and Gorilla it also rises 
from the septum between the extensor communis and 
extensor carpi ulnaris. It is inserted into the base of 
the ungual phalanx of the minimus in all the Apes 
except the Orang, in which it is inserted with the 
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tendons of the extensor communis to the fourth and 
fifth digits. 

The extensor indicis is inserted similarly in Man 
and the Gorilla ; in the Chimpanzee it may also supply 
the middle finger ; in the Orang it supplies the medius 
and annularis, and it supplies the medius, index and 
annularis in the Gibbons. 

Extensors of the PoUex, — In the Chimpanzee the 
extensor ossis metacarpi poUicis arises from the upper 
two-thirds of the mesial border of the radius ; and its 
broad tendon is inserted into the trapezium and thumb 
sesamoid. The extensor pynmi internodii pollicis rises 
from the upper third of the lateral border of the ulna ; 
its slender tendon goes to the base of the first meta- 
carpal bone. In the Gorilla the extensor ossis meta- 
carpi pollicis goes to the first metacarpal bone, but it 
goes to the pollical sesamoid bone in the Gibbon and 
Orang. In the Gorilla the extensor primi internodii is 
attached by a slip to the first phalanx of the pollex. 

The extensor secundi internodii poUicis in the 
Chimpanzee arises from the third quarter of the shaft 
of the ulna below the extensor primi internodii pollicis 
and above the extensor indicis. It is inserted, accord- 
ing to Hepburn (83) , into the base of the first phalanx, 
but Humphry (340), Macalister (350), Vrolik (411), 
Wilder (414), Wyman (417), and Sonntag (399) give its 
insertion as the ungual phalanx. In many Apes it sends 
a slip to the first phalanx, thus replacing the extensor 
primi internodii pollicis. 

Interossei. — In the Apes and Man there are four 
dorsal interossei abducting the fingers from a line drawn 
through the medius, and in all except the Chimpanzee 
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(fig. 3.5, A), there are three palmar interossei adducting 
the fingers towards the medius. In the latter there are 
six palmar interossei ; three — those to the ulnar side of 
the index and the radial sides of the annularis and mini- 
mus — are similar to the palmar interossei of the other 
Primates ; the other three — to the sides of the medius 
and ulnar side of the annularis — are really dorsal inter- 
ossei which act as abductors. 

Muscles of the Leg. 

The psoas parvus arises from the last dorsal and 
upper one or two lumbar vertebrae in the large Simiidae ; 
but it rises from the first three in the Gibbon. It is 
inserted into the ilio-pectineal line ; the insertion is 
farthest forwards in the Chimpanzee in which it is 
attached close to the femoral vessels. 

The iliacus arises as in Man. It is fused with the 
quadratus lumborum in the Chimpanzee. 

The psoas magnus varies considerably as regards its 
origin. In the Chimpanzee it blends more with the 
iliacus than in Man. It arises from the last dorsal ver- 
tebra, the inner inch of the last rib and the transverse 
processes and centra of the four lumbar vertebrae. It 
is inserted as the ilio-psoas into the lesser trochanter 
and the femoral shaft a little below it. In the Gorilla 
it arises from the bodies of the first three lumbar ver- 
tebrae and intervertebral discs, the third lumbar trans- 
verse process and the crista ilii. In the Orang it springs 
from the last dorsal and all lumbar vertebrae, and in 
the Gibbon it also arises from the tendon of the rectus 
femoris. 
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Gluteus Maximus. — The origin extends :iu 2 




posterior part of the iliac crest along the saeruin, coccvm, 

great sacro-sciatic ligament and ischial tuberosity ; but 

the attachment to the crest is bv fascia in the (,'him- 

« 

panzee. In the Gorilla and Chimpanzee the insertion 
reaches the external femoral condvle, and it mav v\<e 

9 . 4 . 

with the short head of the biceps ; in the Orang it reaches 
the middle of the femur ; in the Gibbon the insertion is 
restricted to the upper part of the feinur. The muscle 
is segmented in the Orang, but in other Apes the various 
parts are fused. Hepburn ^83^ pointed out that the parr 
arising from the tuber ischii is the displaced agitator 


cauase. 

The gluteus medius is very similar in all the Apes, 
and it is more powerful than the last muscle. It arise'^ 
from the whole dorsum ilii down to a line from the sciatic 
notch to the anterior inferior spine. It also arises by 
an aponeurosis from the anterior border of the ilium. It 
is inserted into the outer aspect of the great trochanter, 
and it may be connected to the pyriformis. The tendon 
is split by the vastus externus in the Chimpanzee. It is 
separated from the scansorius and pyriformis by bursjTp 
(fig. 36, D). 

The gluteus minimus is larger in the Gorilla and 
Chimpanzee than in the Orang and Gibbon: and it 
may be divisible into two parts, as in the Gorillaj or into 
three as in some Chimpanzees. It is inserted into the 
upper border of the great trochanter. In the Chim- 
panzee and Orang it gives off a muscular sheet — the 
musculus scansorius — which is inserted into the upper 
border of the great trochanter of the femur in close 

relation to the gluteus medius, pyriformis and vastus 
13 
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externus. Some authors have stated that this muscle 
corresponds to the tensor fasciae femoris, hut both 
muscles are present in many examples of these Apes. 


ADD LONG. 



Fis. 36. — The muscles of the leg and the knee-joint in the Chimpanzee. 
A, origin of the muscles from the pelvis ; B, muscles of the hallux ; 
C, the adductor hrevis and obturator nerve ; I) and E, situation of 
bursse ; F , the knee-joint, a.d. and p.n., anterior and posterior divisions 
of the obturator nerve; a.c.l. and p.c.n., anterior and posterior cruciate 
ligaments : add. beev. , add. long., and add. mag., adductores brevis, 
longus and magnus ; c.t., connecting fibrous strip ; e.l.h., extensor longus 
haliucis ; e.s.c. and i.s.c,, external and internal semilunar cartilages; 
GEii., gemelli ; glut, med., gluteus medius; gba., gracilis; i.c.b., 
entocuneiform ; met.i, first metatarsal ; n.b., scaphoid ; obt. ext. and 
OBT. INT., obturatores externus and intemus ; pect., pectineus ; pye., 
pyriformis ; t.a., tibialis anticus; Bur., bursse, Note the ligamentous 
pulley for the tendon of the extensor longus haliucis in fig. B, 


I 
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In the Gorilla and Gibbon it is blended with the glutens 
minimus. 

The pyrifonnis emerges from the pelvis through the 
great sciatic notch, and is inserted into the upper border 
of the great trochanter of the femur. 

The obturator intemus and gemelli are a closely- 
associated group of muscles. In the Chimpanzee the 
gemellus superior (fig. hb, which is larger than the 
gemellus inferior, arises from the rudimentarv ischial 
spine and its associated ligament. The gemellus inferior 
(fig. 36, e) arises from the deep surface of the ischium 
and the outer surface of the tuber ischii. The tendon of 
the obturator internus is separated from the ischium by 
a bursa. It receives the gemelli, and the combined mass 
is inserted into the femur above the trochanteric pit. In 
the Orang the gemellus inferior is larger than the 
gemellus superior : and the latter is represented, accord- 
ing to Hepburn ( 83 ) by a small slip from the obturator 
internus in the Gibbon. The obturator extemus is 
similar in the Apes and Alan. 

The (juadratus femoris arises from the ramus and 
outer surface of the tuber ischii, and it mav be fused with 
the gemellus inferior. In the Gorilla it has a vertical 
attachment into the back of the great trochanter, but its 
insertion is rectangular in the other Apes. In the Orang 
it is considerably fused with the adductor magnus. 

The sartorius arises from a variable extent of the 
anterior border of the ilium. In the Chimpanzee it 
reaches down to the anterior inferior spine and up to 
near the anterior superior spine. The long ribbon-like 
belly is inserted into the upper third of the anterior 
border or inner surface of the shaft of the tibia. Ii is 
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connected to the deep fascia of the leg. Between it and 
the subjacent gracilis lie the saphenous nerve and 
vessels. 

The quadriceps extensor is composed of the same 
elements as in Man, but they are more fused. The 
rectus femoris has a single head of origin in the 
Gibbon, but in the other Apes there are two heads form- 
ing an arch over the upper border of the acetabulum. 
In the Chimpanzee the vastus externus arises from the 
antero-lateral aspect of the great trochanter and the 
back of the shaft of the femur to a point an inch above 
the external condyle, and a small slip arises from the 
upper end of the intertrochanteric line ; the vastus internus 
arises from the intertrochanteric line, except from its 
extreme upper end, and from the same extent of the 
shaft of the femur as the vastus externus ; the crureus 
arises from the upper two-thirds of the shaft of the 
femur between the vasti ; and the tendon of the quad- 
riceps is inserted into the upper border of the patella, 
the capsule of the joint on either side of it, the external 
condyle of the femur and the two condyles of the tibia ; 
and the ligamentum patellae is inserted into the front of 
the upper end of the tibia. No subcrureus is present in 
the Chimpanzee. 

The adductor muscles exhibit many specific and 
individual variations, as can be seen from the writings 
of Hepburn (83), Humphry (340), Gratiolet (330), 
Champneys t318), and Sonntag i399). In the Chim- 
panzee (fig. 36, a) the gracilis and adductor longus arise 
together from the inner end of Poupart’s ligament, the 
entire length of the symphysis and the upper third of 
the descending ramus of the pubis. The adductor longus 
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is inserted into the third juarter of the back of the 
femur, and is fused with the adductor mairnus. The 
gracilis is inserted into the inner aspect of the tibia 
behind the internal lateral ligament ; it is fused with the 
semimembranosus and the fascia over the i/astrocnemius. 


Hepburn ^83) points out that the attachment tv the 
fascia is greater in the arboreal Orang and Gibbon than 
in the Gorilla and Chimpanzee. The adduct )r Ire vis 
arises from the pubis external to the above muscles and 


internal to the obturator exteriivts. In the Chim- 
panzee (fig. ob, CO three interlocking, prismatic bellies 
unite to a flat tendon, which is inserted into a line 
the lesser trochanter to the back of the femur. In the 
Orang the insertion is very similar. In the Gibbon 
the single muscle is inserted into the femur between 


the pectineus and adductor magnus. In the Gorilla it 
has an extensive insertion into the linea aspera. One 
of the bellies in the C’himpanzee may represent a muscle 
in the Gorilla known as the adductor minimus, which 
arises from the pubis between the adductores longus and 
brevis mesially and the obturator externns deeply, and is 
inserted into the back of the femur behind the pectineus. 
The adductor magnus is the most powerful of the group. 
In the Chimpanzee ifig. 36, a) there are three heads ; 
the first from the body of the pubis unites with the 
second head from the pubic arch and upper part of 
the tuber ischii to form a large muscle, which is inserted 
into the greater part of the back of the shaft of the 
femur : the third head runs from the tuber ischii to 
the adductor tubercle on the internal condyle of the 
femur. The femoral vessels pass between these two 
muscles. The first muscle is supplied by the obturator 
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nerve ^ Jind the second by the sciatic nerve, so it is to be 

regarded as a piece of the hamstring group. In the 

Gibbon the part arising from the tuberosity is tused 

with the rest of the muscle, but its tendon is inserted 

separately into the middle of the supracondylar crest of 

the femur. In the Gorilla the three pans are separate 

at their origin (Sommer) ; in the Orang the arrange-^* 

ments are very human. Sometimes the adductor magnv>^ ^s 

is inserted as far down as tlie back of the knee-joi/^^* 

Deniker divides the adductor mas.s into adductor pri 

(^adductor longus), adductor secondus (adductor 

adductor tertius (upper part of adductor magnus) : 

ischio-condyleus, or part to the adductor tubeif^Ie. 

* 

The pecfi is much as in ilan. AVhen it contf^^^s 
part of the adductor longus it is innervated partly { by 
the obturator nerve, in addition to the anterior cr^^t’al 
nerve, w^hieh is constant. 

Hamstring’ Muscles. — The consists of a 

head arising from the tuber ischii and fused with t^e 
gluteus maximus, and of a short head arising from 
the lower part of the shaft of the femur. The two heads^ 
may remain separate or be fused in each species (see 
papers by Sommer (491 ) , Hepbmn ( 83 ) , Champneys ( 318 ) , 
and Sonntag (399^ It is inserted into the outer aspect 
of the head of the tibia, the head of the fibula and the 
fascia over the outer head of the gastrocnemius. The 
se)mfe?iduiosns arises from the tuber ischii and is inserted 
into the anterior tubercle of the tibia and the deep fascia 
of the leg. The fascial insertion is very extensive, and 
helps to prevent the animal from assuming an erect 
attitude. Eolleston pointed out that the muscle has a 
strong insertion into the fascia in the new-born child, 
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and the insertions of the semimembranosus and semi- 
tendinosus move upwards as the child learns to walk 
and stand. The fascial attachment is feeble in the 


Gorilla. The .^ehumembnuiosus runs to the tibia over 


an area situated more proximal than those ut the other 
hamstrings. Its insertion was studied m detail by 
Gratiolet i330t. 


The tibiaHs anticus is built on the same plan in all 
the Apes. In the Chimpanzee it arises from the external 
condyle and u])per half of the outer surface of the shaft 
of the tibia, the interosseous membrane and the fascia 


over it and betw^een it and the extensor longus 
digitorum. It splits into two bellies which end in long 
tendons (tig. 1:16, li). The tendons are inserted into the 
internal cuneiform bone and the base of the tirst meta- 


tarsal. This double insertion is associated with the use 


of the hallux as a thumb : and Hepburn \ 83 » believes 
the two divisions correspond to the extensor ossis 
metacarpi and extensor primi internodii pollicis. 

The extensor longus digitorum arises from the 
external condvle of the tibia, the anterior border of 
the head of the fibula, the antero-mesial aspect of the 
shaft of the fibula, the fascia over it and the septa 
dividing it from the neighbouring muscles. It passes 
under the annular ligament and ends in tendons for the 
four outer toes. The tendons show many individual 
peculiarities in the manner in 'which they communicate 
with one another on the dorsum of the foot. The 


tendons form expansions over the metacarpo-phalangeal 
and interphalangeal joints. They are joined by the 
lumbricales, interossei and extensor brevis digitorum. 
The extensor longus hallucis, w^hich may cone- 
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s[>ond to the extensor iongus pollicis, arises from the 
middle third of the antero-medial aspect of the shaft of 
the fib ala and the interosseas membrane. The tendon 
passes under the annular ligament and through the 
fibrous naviculo-metatarsal trochlea to the base of the 
ungual phalanx of the hallux. Its dorsal expansion is 
joined by the innermost tendon of the extensor brevis 
digitorum. 

The peroneus tertius is absent. This is a human 
muscle. It combines with the tibialis posticus to steady 
the foot in walking. 

The extensor brevis digitorum is a derivative of the 
peroneal muscles. In the Chimpanzee it rises from the 
upper surface of the os calcis, the dorsal calcaneo-cuboid 
ligament and the external annular ligament. It ends in 
four slender tendons to the four inner toes, that for the 
hallux being almost a separate muscle. The innermost 
tendon goes to the base of the first phalanx, but the 
others join the long extensor tendons. It is similar to 
the human muscle in the other Apes. 

The peroneus Iongus is as in Man in the Chim- 
panzee. Sommer ( 491 ) and Deniker point out that it is 
as in Alan in the Gorilla and Gibbon. And Tick ( 247 ) 
observed the same in the Orang. Hepburn ( 83 ) states 
that it is limited in its insertion to the base of the first 
metatarsal in the Apes. 

The peroneus brevis in the Chimpanzee arises from 
the outer surface of the shaft of the fibula down to the 
lateral malleolus, the anterior peroneal septum and the 
fascia over it. It is inserted into the base of the fifth 
metatarsal bone, and it gives a slip to the dorsal expan- 
sion over the proximal phalanx of the fifth toe. Deniker 




‘44} describes a similar insertion in the Gibbon ; 
burn (83> [joints *)ut that the tendon divides into three 
in the Orann ; and Sommer <491/ describes a double 
insertion into the tifth metatarsal in the Gorilla. hJoth 


peroneal muscles have synovial sheaths. 

The gastrocnemius is less voluminous than in iMan, 
so there is no marked calf. In the Chimpanzee it arises 
by two heads from the capsule of the knee-joint over 


the articular surfaces. Fhe bellies are inserted into a 


median tendinous raphe, the inner ]>e]ly slightly over- 
lapping the external one. The tiat tendon is implanted 
into the tendon of the suleus half an inch above the os 


calcis to form the tendo Achillis, The muscle is con- 


nected at its edges to the soleus. Fibres arise in addition 
from the posterior ligament of the knee-joint in the 
Orang. The Gibbon has a sesamoid bone in each head 
of origin. In the Gorilla the muscle is as in Man. 

The soleus has no direct tibial origin, and is smaller 
than in Man. It arises from the posterior aspect of the 
head of the fibula and from the peroneal intermuscular 
septum in the Chimpanzee. The flat belly unites a 
short distance above the os calcis with the gastrocnemius 
to form the tendo Achillis. Between the tendo and 


upper part of the os calcis are a bursa and a pad of fat. 
In the Orang and Gibbon the attachment is much more 
oblique than in the Gorilla and Chimpanzee, which 
place the sole flat on the ground. 

The plantaris is absent in the majority of Apes. In 
a Chimpanzee I observed it rising from the postero- 
lateral side of the external femoral condyle. Its long, 
very slender tendon is inserted into the tendo Achillis. 

The popliteus is single and similar to that in Man in 
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the Gorilla and Gibbon. In the Chimpanzee and Oran^ 
it is double. In the former the heads rose from the 
back of the knee-joint : the proximal one is inserted into 
a vertical line on the back of the internal condyle of the 
tibia, and the distal one is inserted into the oblique 
popliteal line, the posterior border of the subcutaneous 
area, the internal condyle and a line curving round it. 
In the Orang one head arises within the capsule of the 
knee-joint. 

The tibiaKs posticus arises from the lower })art of 
the head and upper part of the shaft of the fibula, 
the upper half of the interosseous membrane and the 
upper half of the tibia. It is inserted in the Chimpanzee 
as in iMan. In the other Apes it has- additional insertions. 
Thus it goes to the sheath of the peroneus longus in 
the Orang, to the peroneal sheath and plantar ligaments 
in the Gibbon, to the ectocuneiform in the Gorilla. 
Hepburn <,83) describes it as going to the meso- and 
ectocuneiform bones in the Chimpanzee. 

The flexor longus digitorum in the Chimpanzee 
arises from the popliteal line and its continuation down- 
wards to about an inch from the internal malleolus, and 
from the septum between it and the tibialis posticus. 
The tendon passes behind the internal malleolus and 
under the annular ligament to the sole, where it is con- 
nected to the flexor longus hallucis, flexor brevis digitorum 
and accessorius. It divides into tendons for the four 
outer toes. These tendons varv considerablv in diflerent 
individuals, there being differences in the degree to 
which they are connected to the flexor longus hallucis 
and flexor brevis digitorum. The tendons are inserted 
as in Man. In the same animal the flexor longus 
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hallucis arises from the head and greater part oi tiie 
back of the shaft of the fibula, the septa between i: ani 
the tibialis posticus and peroneal muscles and the inter- 
osseous membrane. The tendon runs thrctgh a trochlea 
attached to the base of the first metatarsal anil is inserted 
into the base of the ungual phalanx of the pTlex and 
capsule of the interphalangeai joint. In the GoriE.u 
according to Sommer 491' and Hepburn SZ both 
muscles are as in Man. In the Gibbon the nexor halluc:^ 
sends a tendon to each toe, and the tlexcr longus 
digitorum gives slips to it and to the dexor brev:«* 
digitorum. In the Orang the tiexor hallucis supplies the 
third and fourth toes and the flexor lons-us disiitoruin 


supplies the second and fifth. 

The abductor hallucis in the Chimpanzee arises 
mainly as in Man, but it also receives slips from the 
internal annular ligament, entocuneiform and capsule of 
the metatarso-phalangeal joint. It is inserted into the 
inner aspect of the base and shaft of the first phalanx of 
the hallux and the capsule of the metatarso-phalangeal 
joint. Within the insertion there is a sesamoid bone. 
In the Gibbon it is inserted as in the above : in the 
Orang it sends a slip to the first metatarsal bone : and it 
is inserted into the first phalanx in the Gorilla. 

The abductor Tniniiui digiti arises as in Man, but its 
insertion varies. In the Chimpanzee it is inserted into 
the outer and inner sides of the base of the fifth meta- 
tarsal bone, the plantar aspect of the capsule of the 
metatarso-phalangeal joint, and the proximal part of the 
shaft and base of the first phalanx of the minimus. In 
the other Apes the muscle is inserted into the base of 
the first phalanx of the minimus but additional slips are 
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present. Thus the Gorilla has the slip to the base of the 
, fifth inetatai'saL and the Orang and Gibbon have the 
slip to the shaft ot the first phalanx. 

'File flexor brevis digitonim varies. It arises in all 
from the os calcis, but it may have an additional origin 
from the tendon of the flexor longus digitorum in any 
Ape. It has superficial and deep parts inserted as 
follows : — 


— 

!>uper«:cia> part 

Deep part 

Cliimpanzoe (Hepburn) . . 

Toes 2 and 3 

Toes 4 and 5 

,, jSonutag) 

Gibbon 

Toe 2 

Toe 3 

Toe 2 

. Toes 3, 4, 0 

Orang (Hepburn and Fick) 

Three tendons to toes 2, 3, 4 

Gorilla (Hepburn'i . . 


*5 3 4 

—I * 

,, (Sommer 4 ., 

Toes 4 and 5 

Toes 2 and 3 


The accessorius is a variable muscle, the literature 
on each Ape recording its presence or absence. In a 
Chimpanzee I found only the outer head running from 
the os calcis and long plantar ligament to the tendon of 
the flexor longus digitorum. 

The lumbricales in all Apes arise from the adjacent 
sides of two deep tendons. They are inserted as in Man. 

The flexor brevis hallucis varies. In the Chimpanzee 
the inner belly arises from the entocuneiform bone, the 
sheath of the tendon of the peroneus longus. the capsule 
of the first metatarso-phalangeal joint and the lower 
half of the first metatarsal. The outer belly arises from 
the sheath of the tendon of the peroneus longus and the 
external long plantar metatarsal ligament. No fibres 
arise from the cuboid bone. The two bellies are inserted 
along with the adductores hallucis into the base of the 
first phalanx of the hallux and the capsule of the 
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iiietatarso-phalangeal joint, a sesamoid bone 
Bischolf ^ 18 ), Duvernoy < 63 ) and Sommer . 4 ! 
there is no outer belly in the Gorilla, but Hepburn "BS"' 
recorded its presence. Fick i247i described onlv jne 
head in the Orang. 


The flexor brevis minimi digit! runs tbt* 

plantar aspect of the fifth metatarsal bone and sheath of 
the tendon of the peronetis longus to the capsule <.;f the 


fifth metatarso-phalangeal joint and outer side of the ba^^- 
of the proximal phalanx. The opponens minimi digit! 
is a separate muscle in the Chimpanzee and Goriba. In 
the former it rises from the plantar aspect of the fifth 
metatarsal bone and sheath of the tendon of the peroneus 
longus to the inner aspect of the capsule of the fifth 
metatarso-phalangeal joint. 

The addnctores are separate in all Apes except the 
Gibbons. In the Chimpanzee the adductor obliquus 
hallucis arises from the base of the third metatarsal 
bone and proximal half of the external long plantar 
metatarsal ligament. The adductor transversus hallucis 
arises from the two long plantar metatarsal ligaments 
and the capsules of the second and third metatarso- 
phalangeal joints. They are inserted with the flexor 
brevis hallucis. The Gibbon has tw^o, the Chimpanzee 
has one and the Gorilla and Crang have no other 


contrahentes. 

Interossei. — In all the Apes there are four dorsal 
and three plantar interossei. In the Gorilla they 
respectively abduct and adduct the toes from or to a line 
drawn through the second toe. In the Chimpanzee, 
Orang and Gibbon, the basal line as regards the action 
of the interossei is through the middle digit as in the 
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hand. it evident that the Gorilla approaches Man 
eloselv in the action of the interossei of the foot. 


Muscles oe the Abdo:mee. 

Diaphragm,^ — In the Chimpanzee, the compara- 
tively small central tendon receives two slips from the 
back of the sternum, and fibres on each side from ribs 
7-13. These slips interdigitate with the transversalis 
abdominis. The right crus arises from the second 
lumbar vertebra and the left crus from the first. 
Additional slips also arise from the second lumbar 
transverse process and the first lumbar centrum. The 
lumbo-cosLal arches ^arcuate ligaments) are as in Man. 
Sometimes the arches are not well defined. In the 
Gorilla the slips of origin of the muscular part do not 
interdigitate with the slips of the transversalis abdominis ; 
and the tendinous part of the muscle is large. The 
pericardium adheres to the upper surface ; and the same 
structures pass through it as in Alan. In the Orang the 
slips are strongly fused at their origin with the quadratus 
and psoas. 

ftuadratus Lumbortun. — In the Chimpanzee it 
arises from the posterior two-thirds of the inner lip of 
the iliac crest, w’here it is continuous with the iliacus, 
and from all the lumbar transverse processes ; and it is 
inserted into the inner four-fifths of the last rib and the 
bodies of the last two dorsal vertebrse. In the Orang 
and Gorilla it is not fused with the iliacus. 

External Oblique. — In the Chimpanzee it arises by 
digitations from the outer surfaces and lower borders of 


* Bertelli 113) has studied the morphology of the diaphragm. 
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ribs 5-1 i. The mesial ones fuse, with the pectoraIi> 
major, the lateral ones are covered by the latissimus 
dorsi, and all interdigitate W'ith the serratus magnus. 
The lateral fibres are inserted into the anterior superior 
iliac spine and outer third of Poiipart's ligament. The 
aponeurosis is inserted into the xiphisternum, la^t 
chondro-sternal junction, pubis and inner two-thirds oi 
Poupart's ligament. It fuses with the aponeurosis of the 
internal oblique mesial to the splitting of the latter. 
Gimbernat's ligament is small, and the aponeurosis is 
attached to the fascia lata of the thigh. In the Gorilla 
it arises from ribs 5-18, mterdigitating with the serratus 
magnus and latissimus dorsi. In the Orang, with its 
twelve ribs, the conditions are much as in Man, and 
Poupart's and Gimbernat’s ligaments are well marked. 

The internal obKque in the Chimpanzee arises from 
the outer half of the anterior border of the iliac crest. 


the anterior superior iliac spine, the outer third of 
Poupart's ligament, and the lower borders of the tenth 
to thirteenth costal cartilages. Its aponeurosis has a 
curved line of splitting, and runs from the tenth costal 
cartilage to the inner end of Poupart's ligament. In the 
Gorilla it arises from the inner third of the crista ilii 


and the outer two-thirds of Poupart's ligament, and 
from the fascia between the sartorius and scansorius ; 


and it has an origin from fascia between the sartorius 
and iliacus in the brang. Its aponeurosis may not split. 

The transversalis abdominis in the Chimpanzee 
arises from the deep surfaces of ribs 10-13, the lumbar 
fascia, the anterior quarter of the inner lip of the iliac 
crest, the inner surface of the anterior superior iliac 
spine and the outer third of Poupart’s ligament ; the 
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aponeurosis is attached to the xiphoid and pubis. In 
the Gorilla, according to Sommer [ 491 ] the conditions 
are as in Man, but Bischoff observed no linea Dougiasii. 
In the Orang, on the contrary, that line is vrell marked. 

The rectus abdominis in the Chimpanzee has two 
origins as in Man, and four inscriptions run through it : 
its sheath is as in Man, In the Gibbon there are four 
inscriptions, and there are five in the Orang and Gorilla. 
These inscriptions really separate metameres, but they 
are not remnants of ribs. 

The pyramidalis is frequently absent in the 
Chimpanzee, as in other Apes. 



CHAPTER Till. 


THE ORGANS OF DIGESTION AND 

ABSORPTION. 

The loose, thick, fleshy I'qys are projected forsvards 
over the maxillae, and in the living animal only a small 
part of the red margin of the lower lip is visible when 
the mouth is closed. Their inner surfaces are studded 
with the openings of numerous labial salivary glands. 
The labial frenula are long and narrow. The gape of 
the mouth is wide. The cheeks are loose and mobile, 
but no pouches exist. The vestibule is semilunar, and 
receives the secretions of Stensen’s ducts, which open on 
papillae placed as in ilan. And a row of papillae lies 
beside the salivary papilla on each side in the Chim- 
panzee (fig. 29, C). Rex ( 132 ) described the histology of 
the lips, and Ehlers ^441a') described folds of mucous 
membrane connecting the gums and cheeks in the Gorilla. 
Deniker ( 44 ) believes, however, that these folds are 
individual variations. 

The palate alters its relative dimensions as age 
advances (p. 121), and Keith ( 100 ) has tabulated figures 
showing how the length, width and area differ at birth 
and in the adult state in both sexes. Its mucous mem- 
brane is thrown into several rugae, in contradistinc- 
tion to those in Man. The incisive papilla is frequently 
11 
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absent. The rugie"' radiate from the mid-line to the 
sides of the palate. These folds and the papilla vary 
considerably in Man ; and I observed them to be large 
in a native of Siam. The soft palate has a well-marked 
uvula in all Apes except the Orang. 

The palatal glands are numerous, and their patulous 
orifices stud both the hard and soft palates. The palatal 
muscles are very similar to those in Man with the excep- 
tion of the palato-glossus and palato-pharyngeus. 

The tongue is long and narrow in the Gibbons and 
Chimpanzee, but it is relatively wider in the Gorilla and 
Orang, Its form depends on the shape of the space 
within the dental arcade, so it must alter as the skull 
becomes increasingly prognathous. The apex is rounded 
or truncated, and, as a rule, is devoid of a notch. The 
lateral borders are full and rounded, and their posterior 
parts are cut up into laminae by moderately deep sulci ; 
the laminae and sulci together compose the foliate 
papillae or lateral organs of Mayer. 

The circuvivaUate papillse are in most cases fewer 
than in Man. They are arranged in the form of a V, Y, T 
or triangle ; in the Gorilla and Orang the V form is 
most common, whereas the Y type is most frequent in 
the Chimpanzee and Gibbons ; in Man the V type is 
almost universal. ' The observations recorded by many 

* The palatal rugse have been described or figured by Beddard 
{304), Bischoff (425b Ehlers (441a), Gratiolet (330), Sonntag (399), 
Symington (403b and TValdeyer (412). Gegenbaur (249) has studied 
them fully. 

The tongue has been described by a large number of authors, whose 
works have been analysed by Sonntag (150). 

The numerous works on the alimentary canal have been collected 
by Sperino (401) and Keith (99), 
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authors have been collected hj’ Sonntag il50 and Oppe; 

120ab The priijijorm pfijillhr do not differ in any 
Ape from those in Man. The co 7 ?ico': take 

numerous forms, some of vriiich are shown in ng. 87. 
Those on the base of the tongue are large in the Gorilla, 
(.'himpanzee and all Gibbons except the Sianiang : and 
there are no large conical papillae on the base in Man 
and the Orann. 


The lateral take two forms. In the Gorilla 

and Orang (figs. 37, 39) they appear as rows of laminae 
and sulci of equal length on the dorsum and lateral 
borders of the tongue ; but they form curved organs, with 
the convexities inwards, on the lateral borders in the 
Chimpanzee and Gibbons (figs. 38, 40), 

The under surface of the tongue is connected to the 
lloor of the mouth by a well-developed frenian Ungnse, 
In all Anthropoids' ' except the Orang there is placed 
astride the frenum a triangular plate or fold of mucous 
membrane, which Pocock called the '\frenal lamella ” ; 
it is usually bifid at the apex, and Wharton’s ducts 
open on the points. In the Orang there are two salivary 
papillae, instead of a lamella, as in Man. 

At the sides of the frenum there is a more or less 
prominent form of mucous membrane, termed the plica 
fimbriata, which is a vestige of the large plate or 
inferior tongue (sublingua) of Lemurs. It is present in 
the adult Gorilla, Chimpanzee and Orang, but it is only 
found in the foetus in the Gibbons. In Man it is larger 
at birth, but it diminishes afterwards. 


* In the tongue of a Siamang Gibbon in the Museum of the Boyal 
College of Surgeons there is no lamella; but this may be due to 
defective removal of the tongue from the mouth. 
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Pig, 37.— The tongue of the Gorilla. A, dorsum ; B, under surface [a, 
/•> papillary border; c.d., median raphe; fimbriate plica; e., frenal 
lamella; p., Wharton’s ducts); C, side view (l.v.p., lateral vallate 
papilla ; L.O., lateral organ ; f.p., fungiform papillae) ; D, papillae highly 
magnified {a.h.^ vallate papillae ; c., lateral organ ; d., fungiform papillae ; 
conical papillae). 
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Fig. 3S. — The tongue of the Chimpanzee, A, doirsum : B, side vievy 
conical papillae ; 6., fungiform papilla ; c., vallate papilla ; 
lateral organ ; 7i., epiglottis ; i., plica fimbriata ; j., floor of mouth ; k , 
frenal lamella ; 1., inferior surface) ; G, under surface (a., median sulcus ; 
b,, papillary) border ; c., pliooe fimbriatse ; d., frenum; e., frenal lamella). 
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The glands of the tongue belong to the serous and 
mucous types ; but ilan and the Orang differ from all 
other Primates in possessing the apical gland of Nuhn, 
The latter is a part of the basal mucous glands which 
has become separated from the main mass. 

The pharynx is as in ilan. Faucial and pharyngeal 



A 



Fig. 39. — The tongue of the Orang-Outan. A., upper surface ; B., 
inferior surface (the arrows point to the position of the suhmaxiliary 
glands) ; C.j side view of tongue, 

tonsils are both present^ and are nourished from the 
vascular circle formed bv the branches of the ascendinsj 
pharyngeal artery. The former is covered by fenestrated 
mucous membrane. Although lingual, faucial and 
pharyngeal tonsils are present I was unable to detect 
Waldeyer's lymphatic ring. Seesel’s pocket is absent- 
The constrictor muscles are as in Man. The sinus of 
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Morgagni is large, and the levatcres and tensores palat: 
are more horizontal ovring to the prognathism of the 
skull than in Man. 

The (.esophagus is entirely behind the trachea in the 
neck. It has similar relations in the neck and 
thorax to those in Man. The mucous membrane 
is thrown into prominent longitudinal folds in 


^ k tm* 



Fig. 40. — THe tongue of the Bornean Gibbon showing the upper and 
lower surfaces and a highly magnified lateral organ, a., central fungiform 
papilla ; fe., tonsil ; c., epiglottis ; d., conical papilhie; papillary border ; 

frenum ; 7i., f renal lamella; o., non-pigmented area; p. , median 
sulcus ; r., pigmented area. The thick, black dot above the lateral organ 
in the lowest figure is the most lateral vallate papilla. 


cervical and thoracic parts, but the former are more 
numerous and closer together. The walls are thinner 
and more dilated in the lower part of the oesophagus. 
In the upper part the inferior constrictor joins the outer 
longitudinal muscular coat of the oesophagus, which 
increases in thickness from above downwards, and 
becomes continuous with the outer coat of the gastric 
musculature. The circular muscle coat thickens from 
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above downwards and also becomes continuous with the 
circular fibres of the stomach. At the lower end of the 
oesophagus it forms the sphincter of the cardia, which is 
two inches long. The inner longitudinal fibres in the 
upper part consist of a few strands, and the submucosa 
bulges between them : they are entirely absent in the 
lower part of the oesophagus, ilan has only two mus- 
cular coats. The folds of the mucous membrane extend 
throughout the tube in the Gibbon, but they are restricted 
to its lower end in the Gorilla, according to Deniber (44). 

The Stomach. 

In the Chimpanzee the oesophagus passes through the 
diaphragm at the level of the ninth dorsal vertebra, and 
opens into the stomach after an intra-abdominal course 
of half an inch. The stomach is divided into fundus, 
body, antrum, and pylorus. The fundus is well marked 
and projects up into the left cupola of the diaphragm. 
The long axis of the stomach is crescentic, and is more 
horizontal than in Man, The great curvature reaches 
a point half an inch below the fourth lumbar vertebra, 
and the lowest point of the lesser curvature is level with 
the first lumbar vertebra. Consequently the stomach is 
U-shaped, and the pylorus is not far from the oesophagus. 
The pyloric antrum is one and a half inches long, and 
the pylorus, whose walls are thick, is of the same length. 
Between the antrum and pylorus there is a slight incisuray 
and there is a sudden transition from the pylorus to the 
duodenum. The pylorus does not project like a knob 
into the duodenum as it does in Man. 

The serous coat is a uniform covering, united in the 
usual manner to the omenta. The muscles are thin, but 
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three kinds are present. The external longitudinal layer 
is a complete covering, hut it is thicker along the curva- 
tures than on the interuiediace parts of the lody. The 
circular fibres are thickest ; they are found in the body 
and pylorus, but only a few run from the oesophagus into 
the fundus. The oblique fibres are restricted to the 
fundus and part of the body to the left side of a down- 
ward prolongation of the long axis of the cesophagus, and 
they form rings as in Man, Consequently there are only 
two muscular la vers — an outer one of longitudinal fibres, 
and an inner one of oblique fibres to the left and circular 
ones to the right. The subserous and submucous coats 
are thin. The )?u(C020s membrane is thin and soft, and it 
exhibits pits and glandular orifices as in Man. It is not 
greatly folded. 

The arteries of the stomach are derived from the three 
branches of the coeliac axis, and the vessels are arranged 
as in Man. The gastric veins enter the portal vein 
(fig. 46 ). 

The nerves are derived from the two vagi and the 
coeliac plexus. The left vagus runs along the lesser 
curvature as far as the pylorus. 

Deniker, who made a thorough study of the Gorilla, 
pointed out that the stomach in the human and Gorilline 
foetuses lies behind the transverse colon, whereas it lies 
above it in the adult (44). In the adult animal the 
stomach is more globular than in Man, and the pyloric 
antrum is better defined. The mucous membrane has 
many rugae in the pyloric region, but none in the cardiac 
part. Pits and glandular orifices are present as in Man. 

In the Orang the stomach resembles that of the 
Chimpanzee rather than that of the Gorilla. It is 
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elongated, and a vertical partition marks off the pyloric 
antrum from the rest of the stomach; but the antrum 
communicates wdth the bodv of the stomach below it, 
Sandifort and Fick have described this arrangement. 
The vascular and nerve supply are as in the Chimpanzee. 

Many observers have pointed out that the stomach in 
the Gibbons is more globular than in Man; and it is 
more elongated than in the Gorilla. The interior shows 
nothing peculiar. 

The general relations of the stomach in the Anthro- 
poid Apes are much as in Man. 

A large body of literature dealing with the structure 
of the intestinal tract exists, hut little has been written 
about the chemistry of digestion in the Apes. The only 
details which I have been able to trace are Wells's (413) 
articles on the purine enzymes. From the character of 
the diet there must be differences between the enzymes 
in Man and those in the Anthropoid Apes. 

The Intestinal Tract. 

In the Chimpanzee the begins opposite the 

first lumbar vertebra, and it is throughout entirely 
behind the peritoneum. It is divided as in Man into 
horizontal, descending and ascending parts which measure 
2, and 2h in. long respectively. There is a well- 
marked duodeno-jejunal flexure at the level of the first 
lumbar vertebra. The common bile-duct and pancreatic 
ducts have a common opening in the descending part, 
but there is no papilla. No valvulse conniventes are 
present, and the villi are small. 




The :ltnn; and jfjuuum are 11 ft. 5 :n. long. Their 
villi are small. At intervals there are groups oi small 
longitudinal folds of the mucosa. Four Fever’s patche- 
are present at ^vide intervals in the lower half of the 
ileum ; the low'est, which is also the lars-est, is *2 in. 
long and 4* in. broad. 

The vermiform ajq)cndu' is 4i in. long, and the cuCiOk 
is 3 in. No appendix valve is present, but the :leo-ctecai 
orifice is guarded by a shelf valve. 

The colon is 4 ft. long. It is sacculated as :;suai by 
two longitudinal muscle bands, and there are many 
appendices epiploicae. No Fever's patches are present. 
The most capacious part is the sigmoid colon. 

The rectum and anal canal are 54 in, long. In the 
rectum there are eight circular folds, of w’hich the fifth 
is very prominent, and below it there is a deep pocket 
on the left side. The anal canal shows numerous 


strongly-developed vertical folds of mucosa, representing 
the columns of Morgagni, but there are no traces of 
the valves of Ball. The entire rectum and anal canal 


form a straight tube without anv trace of the flexures 
present in Man. Herrmann (,84) has described the anal 
mucosa in detail, and Sperino ( 401 ) showed that the 
sebaceous follicles in the skin round the anus are large. 

* In the (xorilla the duodenum is divided into three parts 
as in Man, but the first part is short, Yalvulae conni- 
ventes are present in the adult, but are absent in the 
early foetus ; and Deniker ( 44 ) pointed out that they 
appear later in development in the Gorilla than in Man, 
The ileum and jejunnm show nothing peculiar. Five 
or six Feyer’s patches were observed by Deniker in the 
foetus. The csecum is provided with a well-marked 
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verraifonn appendix. Its base is expanded so that it 
appears to be a continnation of the csecum in the foetus, 
but it has the usual uniform calibre throughout in the 
adult. It is provided with a mesentery, and it is disposed 
in a coil or spiral according to Bischoff and Bolau. 
The large intestine, particularly the ascending colon, 
is short. Deniker has drawn attention to the rate of 
growth of the whole intestinal tract as well as of its 
components. He showed that the whole canal grows 
more rapidly than the body until the end of the milk 
dentition, but it diminishes afterwards. In the foetus 
it is 4*4 times the length of the body, but it is 4*2 
times as long as the body in the adult. The small 
intestine grows more rapidly than the colon till the milk 
dentition is complete, whereas the reverse is the case 
after that period. The vermiform appendix increases 
during life, whereas it decreases as age advances in 
Man. 

In the Orang-Outan the intestinal tract is very 
long, the ratio of the bodily length to that of the 
canal from the pylorus to the anus being 3 to 6*13. 
Fick ( 247 ) gives the ratio as 1 to 4*3, which is similar 
to that in the Gorilla. In contradistinction to the 
Chimpanzee and Gorilla the valvulae conniventes are 
very numerous ; Bischoff denied their presence, but 
Barkow, Fick, Hartmann, Mayer, Owen and Sandifort 
describe or figure them. The vermiform appendix is 
very long, and arranged in a spiral as in the Gorilla. In 
the Gibbon the small intestine is 2*6 times the length of 
the body in the foetus (Deniker), but it is 3*7 to 5*9 times 
the length of the body after birth, according to the age 
of the animal. The duodenum is wide, and the common 
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bile and pancreatic ducts open into it together cr 
separately. Yalvulse conniventes are absent, and there 
are five Peyer’s patches. The vermiform appendix is 
long, and opens, according to Kohlbriigge il99}, into the 
terminal part of the ctecum. This arrangexnent is 
present in several Gibbons seen bv mvself. The colon 
is about twice the length of the body, and its ascend- 
ing part has many longitudinal and transverse folds 
which give it a reticulated appearance. 

The Peritoneum. 

In the Chimpanzee the great omentum is heavily laden 
with fat and reaches the symphysis pubis. All four 
layers are fused and can only be separated at the stomach 
and transverse colon. The anterior lavers are attached 
to the greater gastric curvature, the first part of the 
duodenum and spleen, and bands connect it to the lateral 
abdominal parietes. Between the layers are the usual 
vessels and lymphatic glands. 

The lesse?^ omentum is attached as in Alan, and the 
foramen of Winslow is large. It is bulged forwards 
above the stomach. Betw^een its layers are numerous 
vessels, sympathetic nerves and lymphatic glands. 

No gastro-pancreatic folds are present. The gastro- 
phrenic, gastro-splenic and lieno-renal ligaments are 
well marked. A peritoneal ligament connects the lower 
pole of the spleen to the transverse colon, and a small 
accessory spleen is connected to the colon at the same 
point, A well-marked ligament connects the pylorus 
to the right ribs, but no suspensory duodenal muscle 
exists. 

The root of the mesentery of the small intestine runs 
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from the left side of the bodv of the first lumbar vertebra 
to the right iliac fossa. In the large intestine there is 
no mesentery to the csecnm, ascending, descending and 
pelvic colons. The appendix has a mesentery, but no 
other part has such a long mesentery as the iliac colon. 
In the rectum the peritoneum is disposed as in Man, 
being first surrounded by it, and then the peritoneum 
gradually leaves it till the lower part and the anal canal 
are quite devoid of a serous investment. 

The other Apes have similar conditions. In lower 
Primates, which are pronograde, the colon is suspended 
on a complete mesentery ; and the binding down of parts 
of it in the higher Apes is part of the changes which 
accompany the erect attitude. 

The Salivary Glands. 

THE CHIMPANZEE. 

Many labial salivary glands are present. 

The parotid gland (fig. 27) is pyramidal in shape, 
with the base upwards, immediately below the concha 
auris. The apex curves round the angle of the mandible 
and touches the submaxillary gland. The upper part is 
composed of small lobules, but the lower part is coarse. 
The capsule is well marked, but no lymphatic glands are 
included within it. Stensen^s duct emerges from the 
upper part of the gland and its course and relations are 
as in Man. The relations of the gland to the large 
vessels and nerves are also as in Man. 

The suhniaxillary gland (fig. 31) is flat and triangular 
and measures 1^ in. in diameter. It is partly under the 
horizontal ramus of the mandible and partly on the inter- 
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ramal muscles. No strong capsule exists. It is eoinpc sed 
of superficial and deep parts, each of which is coarse! v 
lobulated. The duct emerges from the deep surface, runs 
as in Man, and opens on a frenal lamella beneath the 
tongue. 

The sublingual gland trig. 31) is pyramidal with the 
apex anterior. Its relations and the course of its duet 
are as in Man. 

THE GOEILLA. 

Deniker (.44 ]5oints out that the glands are w'ell 
marked in the hetus, but his description does not difier 
in any essential point from the above account of the 
glands in the Chimpanzee. In the adult animal the 
parotid gland is relatively larger than in Man, and 
the part in contact with the concha auris is thicker than 
the part lying on the sterno-mastoid. Stensen's duct- 
courses as in Man. The submaxillary gland is smaller 
than the parotid. The degree of development of these 
glands is associated wdth the herbivorous diet. 


THE OEANG-OUTAX. 

In the Orang, as in the Chimpanzee and Gorilla, the 
salivary glands are large, especially the parotid gland, 
whose outline is triangular. 


THE GIBBON. 

The position, relations and appearances of the salivary 
glands are similar to those in the Chimpanzee, and the 
ducts have the same course and relations. 

In the Orang and Siamang Gibbon the ducts of the 
submaxillary glands open on small papillae at the sides 
of the frenum linguae as in Man. But in all other 
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Anthropoids they open at the apex of a triangular fold 
of mucous membrane, to which Pocock applied the name 
of f renal lamellae. 

The arterial and nervous supply, and the venous 
drainage of the salivary glands are similar in the Apes 
and Man, but Man has more lymphatic glands in the 
neighbourhood of the salivary glands. 

The Liver. 

In the Chimpanzee the liver resembles that in Man. 
The umbilical fissure is much bridged over, and the 
fissure of the vena cava is also enclosed. Indications of 
lateral fissures exist. Near the umbilical region of the 
right lobe there is a small lobule directed ventrally. 
The gall-bladder is superficial and extends beyond the 
ventral margin of the lobe and it is flexed on itself. In 
occasional specimens the gall-bladder is deeply embedded 
in the liver substance. The Spigelian lobe is subquadrate, 
and the caudate lobe is a triangular cone directed to the 
right. In some specimens the apex of the caudate lobe 
reaches the right margin of the liver, but in others it 
does not do so. The relative sizes of the hepatic lobes 
may be expressed by Garrod’s method thus : — 

E*2 > L > Sp = C. 

In the Orang the umbilical vein divides the liver into 
two halves, and there is no trace of lateral fissures. The 
umbilical fissure is bridged over, but the vena cava is not 
enclosed. The left lobe is flat, expanded and nearly 
semicircular; but the right lobe is thick and oblong. 
The Spigelian lobe has a tongue-shaped process which 
overhangs the portal fissure, and the caudate lobe is well 
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marked. The gall-biadder is long, narrow and 

and It'S fundus projects vrellbeyond the ed^e 'I t?.e l:vc; 

The liver in the Gibbon is much as in ?ua:n The 
umbilical fissure is not bridged over on th,:- inferior 
surface, and there are no lateral fissures. The "^pioe.iai. 
lobe is prominent, but the caudate lobe is in-ignificant. 
The gall-bladder is not convoluted and project^ beyond 
the hepatic margin. 

The Gorilla has a more primitive tvpe of liver than 
any described above, and Flower 328 described it as 
follows : The upper surface has a very large triangular 
space devoid of peritoneum, having been attacdred to the 
diaphragm. The suspensory ligament passes from thi:^ 
surface to the umbilical fissure, which is a weli-marked 
notch on the free border, nearly an inch in depth, placed 
only 1 in. to the right of the middle line, so that the right 
and left segments are more nearly equal to one another 
than in Man or the other Anthropoid Apes. The border^ 
of the liver generally are Very thin, especially the upper 
edge of the left lateral lobe. 

The left segment is divided into two distinct lobes by 
a cleft extending from the anterior more than halt way 
to the posterior border. Of these the lateral is much 
the largest, and is triangular in shape. On the upper 
surface it is overlapped by the left central. 

Similarly, the right segment is divided into t^vo lobes 
by a deep fissure ; but of these the central is very 
much the largest, and of quadrate form, the lateral, 
being small and triangular, and overlapped above by the 
central. 

On the under surface the portal fissure is placed very 
near the posterior border, and is 3 in. in width. The 
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duct, artery, and vein have their usual arrangement on 
entering it. The right and left fissures almost reach to 
its two extremities. The umbilical fissure extends for 
nearly 2 in. from the anterior border ; thence to the 
portal fissure the round ligament is buried beneath the 
hepatic substance joining the right and left central lobes. 

The Spigelian lobe is small but conspicuous, narrovr 
from before backwards, forming a prominent transverse 
ridge, continued into a trihedral free process, projecting 
to the left. Of nearly the same size is the caudate lobe^ 
continuous with the Spigelian on the left, and passing as 
a ridge on to the under surface of the right lateral lobe, 
close to its posterior border, marked off from it anteriorly 
by a deep groove, and terminating in a pointed apex, free 
for the distance of one inch. This is separated from the 
right lateral lobe posteriorly by the great fossa for the 
vena cava, which fills the fossa, and is not bridged over 
by any hepatic substance. 

The posterior part of the right lateral lobe is very 
little developed, so that the caudate lobe is unusually 
posterior in position. The distance from the left apex 
of the Spigelian lobe to the right apex of the caudate 
lobe is 6 in. ; from the latter point to the margin of the 
right lateral lobe is in. The gall-bladder had been 
removed from the specimen before it came under 
examination. 

The Pancreas. 

The pancreas is arranged on the same plan as in Man, 
and in some specimens a process passes up alongside 
the portal vein. The duct joins the common bile duct, 
and the common opening may lie on the summit of a 
bile papilla. 



CHAPTER IX, 


nK(4AXS OF CIECULATIOX, BLOOD AXD 

DUCTLESS GLAXDS, 

SeCIIOX a. — HeAI^T and XzlTIZiII'E^. 

Pericardium. — The pericardiaii: consists of ribron? 
and serous parts. The former is adherent to the central 
tendon of the diaphragm below, and is lost on the great 
vessels above. The serous part is disposed as in Man. 

Heart. — In all the Apes the heart is small, but it is 
slightly longer relatively to the length of the body in the 
Gorilla than in Man. It has the same form in the adult 
as in Man, but Deniker points out that it is more 
globular in the foetal Gibbon. Its long axis is directed 
downwards and to the left. The apex, which is formed 
by the left ventricle, lies in the fifth interspace as in Man 
and in the Chimpanzee. The structure of the interior of 
the heart does not differ in an}' important respect from 
that in Man. The long axis is more horizontal than in 
the lower Primates. 

Aorta. — The aorta is divisible into the same parts as 
in Man, and the relations of each are similar. The 
branches, however, differ in many respects. 

The branches of the aortic arch are arranged in one 
of two ways. In the first type, which is seen in all 
Gorillas and some Chimpanzees, the arrangement’ is as 
in Man. In the second type (fig. 41), which occurs in 
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some Chimpanzees, the Orang and the G-ibbons, the arch 
gives off the innominate (I. A.) and left subclavian 
(L.S.A.) arteries; and the former, after giving off the 
left common carotid artery (L.C.C.A.), divides into the 
right common carotid (R.G.C.A.) and right subclavian 
(R.S.A.; arteries. In one Chimpanzee I obseiTed the 



Fig. 41. — The aorta and subclavian vessels in the Obimpanzee. A. A., 
aorta; A.B,, ascending branch; As.A., axillary artery; D.A,, ductus 
arteriosus ; D.T.A., descending branch of transverse cervical artery ; LA., 
innominate artery ; internal mammary artery; L.O C.A. and 

R. C.G.A., left and right common carotid arteries; L.S.A. and R.S.A., 
left and right subclavian arteries; L.B.A,, left bronchial artery; O.A., 
occipital artery ; P. A., pulmonary artery; P.O.A., deep cervical artery; 

S. A., spinal arteries; S.I.A. superior intercostal artery; S.S.A., 
suprascapular artery ; S.U.A., subscapular vessels ; T.A.A., thoracic axis : 

T. X.A., thyroidea ima ; V.A., vertebral artery ; a., subscapularis artery ; 
b., humeral circumflex trunk ; c., artery to teres-major. 


main left bronchial artery (L.B.A.) arising from the 
concavity of the arch. In many very young animals the 
ductus arteriosus (D.A.) is seen running from the arch 
to the left pulmonary artery. It is said that this vessel 
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remains open till the milk dentition is complete in 
of the Anes, but more investigation is necessarv to settl*.- 
this point. The ligamentmn artericsum is thick in the 
adult Gorilla ^Eisler-. 

The pulmonary arterv is as in Man, but :s relative! 
wider in the Chimpanzee. It divides as in Alan. Eisier 
(442j describes its relations to the bronchi in the Croriiia 
as being similar to those in Alan. 


Arteries of tnr Head and ATch. 


The comnLon carotid arteries divide in:: sma'h 
internal and large external carotid arteries at the upper 
border of the thvroid cartilage. In manv Aoes it gives 
off branches to the thyroid gland when there is no 
thvroid branch of the subclavian arterv. The following 
table shows some of the arrangements : — 


Mar 


Gcr.iia-, 




Oran:; 


No branches (Ij Inferior thyroid (1) As in man i442> . . No branches 

branch (442* (*2) Inferior thyroid 

Superior and branch j399) 
nferior thyroid , (3) Middle and inferior 
branches * thyroid arteries i^399» 


The external carotid artery (fig. 42) has the same 
course and relations as in Alan, but the branches are 
fewer in the Apes, There is a linguo-facial artery which 
breaks up into lingual and facial arteries ; and the occi- 
pital and posterior auricular arteries arise from an 
occipito-auricular trunk in the Gorilla and Chimpanzee, 
but these vessels arise separately in the Orang. In the 
Gorilla alone there is an ascending palatine artery in 
addition to the ascending pharyngeal vessel. The 
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following account of the arteries in the Chimpanzee is 
generally applicable to the other Apes. 

The superior thyroid artery (fig. 42 S.T.A.) describes 
the usual downwai*d curve. It anastomoses with the 
other thyroid arteries, and supplies the gland and the 
pretracheal muscles. 



Fig. 42. — Arteries of the head and neck in the Chimpanzee. C.G.A. 
and E.C.A., common and external carotid arteries ; E.IT.A., facial artery ; 
H.B,, hyoid bone ; LT.A., il.T.A. and S.T.A. , inferior, middle and superior 
thyroid arteries; l.T.V. and S.T.V., inferior and superior thyroid veins ; 
L.P.T., linguo-facial trunk ; O.A., occipito auricular trunk ; O.H.!!!., omo- 
hyoid muscle ; S.H.M. and S.T.M., stemo-hyoid and stemo-thyroid 
muscles; T.H.il., thyro-hyoid muscle; T.G., thyroid gland; T.I.A., 
thyroidea ima artery ; , temporo-maxillary artery ; T.P.B., th3rmic- 

parathyroid mats ; XII, hypoglossal nerve. 


The lingual artery runs forwards between the hyo- 
glossus and the middle constrictor of the pharynx. It 
then sinks into the genio-glossus muscle and passes 
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‘^1 


within the tongue to the apex, vrhere it anas:o::.c.^r-- 
with its neighbour. It supplies the submaxillary giaul 
and the muscles of the tongue and suprahyoid region. 

The facial artery (tig- -7 E.M.A.j runs forward : e- 
tween the submaxillary gland and mandible. At th*j 
anterior border of the masseter it gets into the fare 
where its course and relations are as in ilan. Before it 
reaches the face it gives oil a large artery to the sub- 
maxillary gland (S.il.G.). In the face fig. 275 it givts 
off masseteric, inferior labial T.L.A.}, inferior eoronarv 
(I.C.A.) and superior labial ‘S.L.A.* arteries to the lip-. 
The submaxillary branch supplies the mylohyuld rnuscie. 

The superficial temporal artery (fig. 27, S.T.V.> is the 
apparent continuation of the external carotid artery. It 
runs upwards along with the corresponding vein and 
auriculo-temporal nerve. It divides into two vessels, 
which supply the scalp from the supra-orbital to the 
occipital crest. 

The internal maxillary artery (fig. 30, I.M.A./ arises 
within the parotid gland. It runs as in Alan, and its 
relations are similar. It gives off the following 
branches : — 


A. — In the Parotid Gland ; — 

(1) Parotid arteries. 

(2) Transverse facial artery, w'hich supplies the 
parotid and masseter. 

B. — In the Pterygoid Region : — 

(1) Branches to the pterygoid muscles. 

(2) Inferior dental artery (I.D.A.) w^hich accompanies 
the inferior dental nerve. 

(3) Meningeal artery (M.A.j, which divides into middle 
and accessorv arteries. These run into the skull as in 
Alan. 
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(4) Articular arteries to the temporo-maxillary joint. 

(5) Buccal artery (B.A.), which accompanies the long 
buccal nerve into the face. 

(6) Posterior superior dental artery (P.S.D.) to the 
gums round the molar teeth. 

(7) Small vessels to the suctorial pad of fat (S.P.F.). 

(8; Two deep temporal arteries (D.T.A.), which divide 

and anastomose within the temporal muscle. 

C. — In the Pterygo-maxillary region : — 

(1) Infra’Orhital artery^ which passes to the face. It 
supplies the incisor and canine teeth and the skin and 
muscles of the upper lip. 

(2) Descending palatine artery to the soft palate, gums 
and mucous membrane of the mouth. 

(3; Pterygo'palatine and spheno-palatine arteries to 
the pharynx, nose, Eustachian tube, sphenoidal sinus and 
ethmoidal air cells. 

The occipital artery arises from the beginning of the 
external carotid artery and runs upwards and backwards 
under the cleido^mastoid and splenius capitis to end 
among the muscles of the neck. It gives off ih.Q posterior 
auricular artery to the auricle and parotid gland, the 
descending cervical artery to the muscles of the neck, 
and muscular branches to the muscles of the sub- 
occipital triangle. 

The ascending pharyngeal artery (fig. 30, A.P.A ) runs 
upwards. Close to the basis cranii it curves laterally 
and passes into the jugular foramen. It supplies the 
pharynx and the soft palate with its muscles. Its 
branches form an arterial circle, whence twigs run to the 
pharyngeal tonsil. 

The mtemal carotid artery has no cervical branches. 
It runs through the carotid canal in the temporal bone 
along with branches of the superior cervical ganglion of 
the sympathetic (fig, 30). It ends as in Man, and the 
ophthalmic artery is distributed as in the human orbit. 
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— 


Arterus or rhc Arm. 

% 


Subclavian Artery. — The coinparisc.r. 
branches in ilan and those in the Ape- i- ; 
following table ; but the list does not show 
which the branches arise : — 


t-C 


■ni'-n 
i . J n 


the ‘''fde 


the 

'♦■p.i 



* 





Vei’tebrai 

Vertebral .. 

Vertebral 

Thjroid axi-i 

— 

— 

Inferior tlivu. -id 

— 

ft 

Ascending ceiTlcal,. 

Aseendin^ cervlca,!. . 


Superficial cerTical. , 

Jr anerncja* cervic-i-l 


Transverse scapnia ■ 

Trni:sver.''e scapul'ir 

— 

Internal mainrcai-v 

Internal maainniry 

*Tt' -1 ' * t ^ \ ,> 

Transverse eervicRi 

— 

— 

Costo-cervical tnink 

L'o-to-cei*v:c:il trunk , 

Ccsto-cerv: .■'al t.' n: ' 

Deep cervical 

Dtun cervical 

Deep cei’vii val . P. U . A . ; 

Superior intercostal 

Superior intercostal 

Spinal arterial S.A. 

— 

Transverse cervical 

Transverse cervical 

— 


Transverse scapular ..S.S.A.» 

— 

— 

Long thoracic :L.T.A.> 

— 

— 

Ascending cervical * A.B. 'i 

— 

— 

Superior intercostal { S. I. A . ) 



Preveriebral muscular 


Id one ChiujpaDzee there was a separate inferior 


tii'uroit'i artei'A'. 


Although the vessels arise differently from those in 
Alan, their distribution is generally similar in all. The 
vertebral artery^ accompanied by twigs from the inferior 
cervical ganglion of the sympathetic, enters the foramen 
transversarium in the sixth cervical vertebra. The ^eep 
cervical artery supplies the muscles of the back of the 
neck, and anastomoses with a branch of the occipital 
artery. The ascending cervical artery supplies the 
muscles of the posterior triangle ; in the Chimpanzee it 
sends vessels into the first four intervertebral foramina, 
the lower four receiving spinal branches from the costo- 
cervical trunk. The long thoracic artery may arise from 
the subclavian in the Chimpanzee, but does not do so in 
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all specimens, nor in the other Apes. The suprascapular 
and transverse cervical arteries run much as in Man, but 
they do not form a marked anastomosis round the scapula 
in the Chimpanzee and Gibbon as in Man, The superior 
intercostal artery supplies the structures in the first or first 
two intercostal spaces ; in one Chimpanzee it passed into 
the first thoracic intervertebral foramen. The internal 
viammary artery may arise alone or together wuth the 
superior intercostal artery. Its course and relations are 
as in Man, but it divides at different levels into the 
musculo-phrenic and superior epigastric arteries, w’hich 
are distributed as in Man. In the Chimpanzee it 
divides in the fifih intercostal space. It supplies the 
pericardium, thymus gland and mediastinal tissues. 

The Axillary Artery has very similar relations to 
those in Man, but the branches differ, as the following 
table shows : — 


Man 


Superior thoracic . . 
Acromio-thoracic .. ! 
Long thoracic , . I 
Alar thoracic . . , 
Subscapular . . , . ; 

Anterior circumflex 
Posterior , , . , 


Chimpanzee (lig. 41) 


Acromio-thoracic 


Subscapular ^major) 
Muscular . . 
Thoraco-dorsal 
Humeral trunk 

Anterior circumflex 
Posterior ,, 
Circumflex scapular 
Subscapular (minor) 


Gorilla 


Acromio-thoracic 
Long thoracic 

Subscapular (major) 
Muscular 
Thoraco-dorsal 
Humeral trunk 
Anterior circumflex 
Posterior „ 
Circumflex scapular 
Subscapular (minor) 


Although the branches arise differently in some cases the 
ultimate distribution is much as in Man. The most 
notable feature is the retention of a humeral circumflex 
trunk in the Apes, which divides later. This is a feature 
of the Cercopithecidse. In the Orang the artery gives off 
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the thyroid axis, subscapalar trunk and 
trunk. 

The Brachial Artery .{5^. 4o kes 
median nerve. It ends by separating into the rad: a 


♦-'-I 


tne 


'.ii aV.iI 



Fig. 43. — The arteries of the upper extremity in the Cbimpau::ec. A, 
arteries of the forearm and hand : B, brachial artery ; D.A., deep palmar 
arch; Dig. A., digital arterial arch ; S.A., superficial palmar arch. Orb'er 
letters explained in text. 


ulnar arteries, but in some animals it is apparently 
continued by the ulnar artery after giving off the radial 
artery. The branches differ as follows from those 

in Man : — 
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Chimpanr-efi (r.ix, 43j Gorilla 

■— ■ ” ■■■—>» II _ ,^| ■■■«.< 1, W !!■ I I »■ — — ■ — ^ ^ ■ l^^■l^l ■ ■ ■ ■ ■ ^ ^ !■ 

Superior profunda , Superior profunda (S.P.A.) Profunda brachii 
Inferior ,, Muscular to the fiexor Posterior collateral 

muscles (M.A.) 

Nutrient . . ... Arteries to brachialis Radial collateral 

I anticus (Br.A.) 

Anastomotic ..! Arteries to biceps I Bi.) .. Superior ulnar collateral 
Radial .. j Articular to the elbow Middle ,, ,, 

I joint (Art. A.) 

Uinar . . , . 1 Arteries to the flexors of Inferior ,, ,, 

i the forearm ( super Jicial , 
and deep) (D.F.: S.F.M.) 

— Arteries to the extensors of Superior ulnar recurrent 

the wrist (Est.M A. l 

~ Radial recurrent (R.R. A.) — 

— Anterior interosseous — 

(A.I. A.) 

— Radial artery (R. A.) .. — 

— Ulnar artery (U. A.) .. — 


The Radial Artery (fig. 43) may be superficial or deep. 
It is divisible into three parts as in ilan — a part in the 
forearm, a part on the trapezium, and apart in the hand. 
The branches in the Chimpanzee differ in several ways 
from those in Man, as can be seen from the following 
table : — 


Man j Chimpunzee (fig. 43) 

j Part I. 

i Superficialis yoIbb (S.T.A.) 

I Anterior radial carpal (A.R.C.A,) 
Muscular to the superficial flexors 
Muscular to the supinator brevis 
(S.B.) 

Part II. 

' Dorsal carpal arteries (D.G.B.) 
Muscular to the first dorsal inter- 
osseous (D.I.M.) 

; Part III. 

i To thenar muscles (T.A.) 

To first dorsal interosseous muscle 
To adductor muscles 
To lumbricales 

To contiguous sides of pollex and 
index 


Part I. 

Radial recurreat 
Superficialis voice 
Anterior radial carpal 
Muscular 


Parc II. 


Part III. 

Radialis indicis 
Prineeps pollicis 
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The ant-rior vdd'.iv >"arpai orttr^j supplies th^:* in:er::”i' 
radio-ulnar, radio-carral, carnD-inetacarpr:] and inter- 
carpal joints. The s2ii^er7icJah'.<:^ ;; supplies the thenar 
muscles, the inner side of the pollex. and gives tvr:^ 
to complete the superdcial palmar arcin It stared that 
the Gorilla has no superficial palmar arch lecau-rr its 
hand has not vet been freed from the dutv et surnn rt:n^ 
the body in locomotion. In the Orang the paln.av .rches 
are similar to those in Alan, 

The Ulnar Artery (fig. 48 1 gives oh a deep branch 
which unites with the radial artery to :or]:: the 
deep palmar arch. The parent stem runs d.o\\i: into 
the hand, where it plays an important par: in 
supplying the digits. In the Chimpanzee :t bifur- 
cates ; one branch supplies the inner side of the znini- 
mus, and the second divides into two vessels which 
supply the adjacent sides of the minimus and annularis, 
and annularis and medius. The other parts of the fingers 
are supplied by the radial artery. Hence the radial and 
ulnar arteries have equal distributions as regards the 
skin of the pollex and fingers. 

It must be remembered that the arteries oi the 
limbs are liable to considerable variation as shown by 
Eisler (442), Alanners Smith (149ah and others. Varia- 
tions were observed by me in three consecutive 
Chimpanzees. The most notable differences were 
observed in the size of the superficial palmar arch, but 
it was present in all three animals. This seems to dis- 
tinguish the Chimpanzee from the Gorilla, which has 
no superficial arch. The Orang has a large superficial 
arch. 
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Jrieriefi of the Thorcu^ Abdomen and Pelvis. 

The thoracic aorta in the Chimpanzee gives off 
intercostal arteries to the lower ten intercostal spaces, 
the first two being supplied hy the superior intercostal 
branches of the subclavian artery. Branches are given 
to the (Tesophagus, right and left lungs. In the Gorilla^ 
according to Eisler i442), there is an arteria intercos- 
talis prima to the first intercostal space, twelve pairs of 
intercostal arteries including the subcostal arteries, and 
an azygos tracheae ; the latter, which supplies the 
lymph glands, trachea and oesophagus, arises near the 
concavity of the aortic arch. The bronchial arteries arise 
from the second intercostal arteries. Man has no azygos 
tracheoe ; and the Gorilla is the only Ape possessing it. 

The abdominal aorta divides at the lower border of 
the last lumbar vertebra into the two common iliac 
arteries. Its branches differ from those in Man, as can 
be seen from the following table : — 


Gorilla CJliinipanzee ■ Gibbon 

" I — — -^r -- _-r. 

Pbrenics , . Phrenics • . | Phrenic . . . . . Phrenics 

Cceliac axis . . Cceliac axis . . ; Ccelias axis . . ■ Coeiiac axis 

Suprarenals , . ■ Suprarenais . , I — ; Suprarenals 

Sap. mesenteric Sup. mesenteric ; Sup. mesenteric ; Sap. mesenteric 

Kenals . . . . I Renals . . , . i Renals . ' Renals 

Spermatic^ . . Spermaties . . i Right ovarian or ! Spermatics 

, I both spermaties , 

Inferior mesea- Inferior mesen- ; Inferior mesen- ' Inferior mesen- 
teric : teric J teric ; teric 

Lumbars (pairs) ! Liimbars(o single), Lumbars (4 single) Lumbars (pairs) 
iMid sacrai . , ! ^Eid sacral . . ! — I — 

I » 


It is, therefore, evident that the Chimpanzee differs 
more than the Gorilla and Gibbon from Man in the 
origin of the branches of the abdominal aorta. The 
phrenic artery is single and gives off arteries to the 
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suprarenal capsules. It divides into two divergini:' 
vessels which supply all parts of the diaphragm. T;:e 
supro renal arteries are derived from the phrenic and 
renal arteries, but no twigs come from the aorta. These 
peculiarities, likewise the absence of the middle '-aeril 



Fig. *4. — The abdominal and pelvic arteries in the Cliimpaniee. A, 
cceliac axis ; B, superior mesenteric artery ; C, inferior mesenteric artery ; 

D, left renal artery; E, hypogastric artery. A.A., aortic arch; C.I.A., 

E. I.A., 1. 1. A., common, external and internal iliac arteries; r.b., renal 
branches ; r.c.a., renal capsule arteries ; s.r a., suprarenal arteries ; 
La. a., anastomosis between renal and lumbar arteries; l.o.a., left 
ovarian artery. Other letters explained in text. 


artery, were observed in three Chimpanzees. In a 
female Chimpanzee the left ovarian artery arose from 
the left renal artery (fig. 44, D.), but in two males both 
spermatic arteries came from the abdominal aorta. 
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When the liunhar artene,< arose as median impaired 
vessels, as they did in the three Chimpanzees, they 
bifurcated later; in one animal, as in the Gorilla 
described by Eisler ( 442 ^:, the fourth artery is an ilio- 
lumbar artery. In the Gorilla, the middle sacral artery 
gives off the first sacral artery, and divides into t\vo 
lateral sacral arteries. Occasionally it is double. 
Sometimes the spermatic of the left side arises from the 
left suprarenal, a condition which approaches the state 
in the female Chimpanzee described above. 

The Cceliac Axis (fig. 44, C.Ax.) arises immediately 
above the pancreas, and divides into hepatic, splenic and 
coronary arteries. In some Chimpanzees it also gives 
off a pyloro-duodenal artery. 

The hepatic artery (H.A.) is related to other structures 
in the front of the foramen of Winslow as in Man. In 
the Chimpanzee it bifurcates : one half \iL^ divides into 
two vessels, which enter the portal fissure of the liver ; 
the other half (b) gives off a cystic artery (c.a.l to the 
gall-bladder, and divides into two branches which enter 
the right and left lobes of the liver. The parent 
artery gives off a trunk which divides into three vessels : 
the right gastric artery (r.g.a.;, which anastomoses with 
the left gastric \ pyloro-duodenal vessels (p.d.v.), 

which anastomose with the pyloro-duodenal branch of 
the cceliac axis; and the right g astro-epiploic artery 
(r.g.e.a.), which anastomoses with branches of the 
splenic artery in the great omentum. 

The splenic artery (S.A.) gives branches to the 
stomach, spleen and pancreas. Its branches form the 
left gastro-epiploic artery (l.g.e.a. which anastomoses 
with a branch of the hepatic artery. 
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1- t i 


The coruuar;j '.C-A, is o^ntinued thrj'V.^d: th.? 

oesophageal opening iathe diapbiMg'n by the / s. /'.>i j 
arterj} {o.a.). It gives oH^n^ten ^ 
to the anterior wail of the l*‘;ndViS and boJv A the 

•b 

stomach, posterior gastric urtt^''r ^ y ‘ to the posterior 
wall of the fandus and bodv of the stomach, and the r> 
gastric arterg which anastomoses with the right 

gastric artery on the lesser cnrvature. 

The inferior pyhro-dii Of it na^ arttry I.P.D.A. anas- 
tomoses with branches of the hepatic and superior 
mesenteric arteries. 


The superior mesenteric artery (fig. 44, B. sweeps 
downwards into the right iliac fossa. It supplies the 
small intestines, the ascending colon and a variable 
amount of the transverse colon. It anastomoses above 
with the inferior pyloro-duodenal branch of the cijeliac 
axis, and its lowest branch anastomoses with the middle 
colic branch of the inferior mesenteric arterv. Between 
its two extremes of distribution, its branches anastomose 
with those on either side, thus forming an extensive 
arterial chain in the mesentery* There are, however, 
no large tiers of arterial arcades* Many lymphatic 
glands and sympathetic nerves lie among the branches. 

The inferior mesenteric artery (fig. 44, E.) arises 
from the front of the abdominal aorta a short distance 
above its bifurcation. It gives off a middle colic artery 
(M.G.A.) which supplies the left part of the transverse 
colon and anastomoses with the -right colic branch of the 
superior mesenteric artery and a branch of the left colic 
artery. The left colic artery (L.C.A.), the second branch 
of the inferior mesenteric artery, anastomoses by its 
branches with the middle colic artery above, and the 


16 
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haemorrhoidal vessels below ; it supplies the descending 
and iliac colons. In the Chimpanzee the superior 
lisemorrlioidal artery (S.H.A.) goes down into the pelvis 
to supply the rectum and anus ; it is relatively larger 
than in Man, and replaces part of the haemorrhoidal 
distribution of the internal iliac artery. 

The branches of the mesenteric arteries in the Gibbon 
differ from the above. Kohlbriigge ( 199 ) points out 
that the ileo-colic branch of the superior mesenteric 
artery supplies the ascending colon, and there is no right 
colic artery. The middle colic artery also arises from 
the superior mesenteric artery, and supplies the ascending 
and transverse colons. The inferior mesenteric artery 
supplies the descending colon and rectum. In the 
Orang the middle colic artery comes from the superior 
mesenteric trunk. 

The common iliac arteries are similar in the Apes 
and Man. 

The external iliac arteries course as in Man. In 
the Chimpanzee they may give off no branches at all, 
but sometimes the deep epigastric arteries arise from 
them. Eisler ( 442 ) points out that they give off the 
deep epigastric, spermatic, and deep circumflex iliac 
arteries in the Gorilla, 

The internal iliac artery (fig. 44, E) in the Chim- 
panzee divides into anterior and posterior divisions, 
whose branches are as follows: — 


A. — Anterior Division, 


(1) A trunk which divides into 


f 

1 


Uteri- vaginal ves- 
sels (U.V.A.). 
Superior vesical 
artery (S.V.A.). 
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i2 Pudendal Artery fP.A. - -^hich courses as in Man. 

It f:f:ves off ; — 

u! Inferior vesical arterv :I,V.A. . 

* * 

/>) Inferior duteal arterv I.G.A. . 

w «. 

,c) Branches to the rectum, va;:rina, anus 
and perineum. 

B. — Posterior Division. 

(1) Anterior sacral arteries » S.A. . 
r2) Lateral sacral arterv rL.S.A.L 
(3« Superior gluteal artery (S,G.A.<. 

The ultimate distribution of these arteries is much as 
in Man. 

Artei-ie.<t of Lcq, 

« t,/ 

Femoral Artery. — In the Chimpanzee it begins about 
the level of the middle of Poupart’s ligament and runs 
distally for in. It gives off the arteria profunda 
femoris at that point and is continued as the superficial 
femoral artery. It passes between the two parts of the 
adductor magnus and becomes the popliteal artery. 
There is no Hunter’s canal. The following are the 
branches in Man and the Chimpanzee : — 


Man I Chimpanzee 


.1. — From tbe Common Femoral Arterv — 

(1) Superficial epigastric . . — 

(2) Superficial circumflex iliac - 

(3) Superficial external pudic (3) Superficial external pudic 

— (41 A trunk dividing into ; 

(a) Mesial femoral circumflex 
{b) Abdominal artery 

(i) ISiutrient artery to ilium 

(ii) Deep epigastric artery 

; (iii) Obturator artery 

— (6) Beep circumflex iliac artea*y 
J5, — From the Deep Femoral Arterv’ — 

— * ; (1) Lateral femoral circumflex artery 

— (2) Muscular to gluteus medius 

— (3) Muscular to the adductor muscles 

(not perforating arteries) 

— i (4) Muscular to the biceps 
C. — From the Superficial Femoral Artery — 

— I (1) Saphenous arfcerj’ 
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The deep epigastinc artery in the Chimpanzee arises 
from the external iliac or femoral artery. It runs up in 
the sheath of the rectus muscle, but it does not anasto- 
mose with the superficial epigastric branch of the 
internal mammary artery. In rare cases it arises from 
the femoral artery in Man. The ohturator artery is 
similar in the Apes and in Man. 

The circumflex arteries in the Chimpanzee differ from 
those in Man. The mesial femoral circumflex artery 
runs down over the head of the femur under the adductor 
muscles and supplies the psoas, obturator internus, 
adductor magnus and capsule of the hip-joint. It then 
passes to the back of the thigh and sends branches to the 
adductor magnus, gluteus maximus, quadratus femoris 
and biceps. It also gives off an arteria comes nervi 
ischiadici. The lateral femoral circumflex artery divides 
into ascending, transverse and descending branches, each 
of which supplies muscles and the hip-joint. The 
ascending branch supplies the glutei and rectus femoris, 
the transverse branch supplies the gluteus maximus and 
vastus externus, and the descending branch supplies the 
rectus femoris, vastus externus and crureus. Eisler i442) 
points out that the vessels differ on both sides in the 
Gorilla; the circumflex arteries may arise from the 
profunda femoris; the mesial artery may give off the 
obturator artery, and the lateral artery may give oft’ 
the superficial epigastric and external pudendal arteries. 

The profimda femoris gives off two perforating arteries 
in the Gorilla, but there are no true perforating arteries 
in the Chimpanzee. 

The popliteal artery in the Chimpanzee gives oft* 
branches to the gastrocnemius, an articular artery to the 
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knee-joint and a genicular trunk, and the latter «'3iv:5e-! 
into lateral, mesial and descending' arteries. The ktera’ 
genicular artery gives a nutrient artery to the femur, a 
branch to the back of the knee-joint and one which passes 
round to the front of the capsule. The mesial genicular 
artery supplies the capsule in the popliteal space. The 
descending sural) artery supplies the popliteus and 
passes between the tibia and fibula to the anterior tibial 
muscles. This plan is adopted in the Gorilla, but the 
genicular and sural branches are more numerous, and 
there is a recurrent arterv in addition. 

The posterior tibial artery is generally similar in 
the Gorilla and Chimpanzee. In the latter it continues 
the popliteal artery. It gives otf a recurrent branch, 
which anastomoses with the geniculate arteries, but this 
vessel arises from the popliteal artery in the Gorilla. It 
gives off a vessel corresponding to the anterior tibial 
artery in Man : this branch runs down in the posterior 
tibial region and then curves into the anterior tibial 
region ; and it gives off the following branches : — 

(I'i An artery which anastomoses with the saphenous 
arterv to form the arterial arcade on the dorsum of the 

foot. 


(,•2) Muscular arteries. 

(S’* Malleolar arteries. 

(4* Nutrient artery to the fibula. 

(5) Articular arteries to the ankle-joint. 

The posterior tibial artery divides under the laciniate 
ligament into medial and lateral plantar arteries. The 
medial plantar artery gives off medial calcanean branches 
to the skin of the inner side of the sole, digital arteries 
to the three inner toes and muscular arteries to the 
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abductor hallucis and flexor brevis hallucis. The lateral 
plantar artery, after giving off the lateral calcanean 
arterv to the skin of the heel and muscular branches to the 
flexor brevis digitorum, accessorius and abductor minimi 
digiti, divides into superficial and deep divisions. The 
former supplies the skin of the two outer digits ; the 
latter supplies the interossei and tarso-metatarsal joints, 
and completes the plantar arch with the arteria dorsalis 
pedis. 

The Apes are characterized by the possession of a well- 
marked branch of the femoral arterv known as the 
arteria saphena. It runs down into the foot where it 
participates in the formation of an arterial arcade on 
the dorsum. Eventually it becomes the dorsalis pedis, 
which combines wdth the lateral plantar artery to form 
the plantar arterial arch. In the Chimpanzee the dorsal 
arterial arcade supplies the skin of all the toes except 
ihe hallux. In the Gorilla the arteria saphena gives off 
a deep plantar artery, and in ail the Apes it supplies 
the tarsal joints. 

Section B. — The Veins. 

The venous system, unlike the arterial, does not 
exhibit many characters w'hich are very different from 

4 * * 

those in Man. 

Veins oj the Head and Neck. 

In the Chimpanzee (fig. 45, A.), the anterior facial 
vein (A.E.V.) begins by the confluence of palpebral 
veins from the eyelids and lateral nasal veins. It runs 
downwards and backw^ards and crosses the mandible 
•at the anterior border of the masseter muscle. It 
runs between the mandible and submaxillary gland. 
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Finally it passes under the poster:' r belly of the digas- 
tric and the stv!o-hvo:d muscles, and unites with the 
temporo-maxillary vein to fon*: the eicternal jugular 
vein. It receives the following tributaries : — 



Fig. 45. —Veins of the head, neck and thorax in the Chimpanzee, 
internal mammary artery ; I. A., innominate artery ; L.LV., left 
innominate vein: P,B,D., posterior belly of the digastric muscle; S.^ 
subclavian vein; T.G., thymus gland; T.I. A, I th^ ro.dea maa arte . « 
Other letters explained in text. 


U) Palpebral veins from the eyelids \,P.V.). 

(2) Lateral nasal veins (L.X.V.). 

(3) Masseteric veins (M.V.). 
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(4) Deep facial vein (D.r.V. . 

(5) Suhmaxillarjf vein (S.Ar.Cr.L 

(6) Lingual vein?^ (L.V.*. 

(7) LarijngeG-tliijroid trunk sL.T.V.L 

(S) Pliarijngeal veins (Ph. \. k 

The anterior facial veins are not united by a trans- 
verse vein as in many other lower animals, and there is 

*< 

no anterior jugular vein. In the Orang the laryngeal, 
thyroid and pharyngeal veins enter the internal jugular 
vein. 

The temporo-maxillary vein in the Chimpanzee 
ifig, 45, T.M.V.) is formed within the parotid gland by the 
union of superficial temporal (S.T.V.) and internal maxil- 
lary veins. It receives the short internal jugular vein 
iI.J.V.) and unites with the anterior facial vein to form 
the external jugular vein. Its transverse facial tributary 
is well marked. 

The external jugular vein (E. J.T.l crosses the sur- 
face of the sterno-mastoid in the Gorilla (Eisler), but it 
always passes deep to the muscle in the Chimpanzee. At 
the outer border of the first rib it unites with the sub- 
clavian vein to form the innominate vein in the Chim- 
panzee, but it enters the junction of the internal jugular 
and subclavian veins in the Gorilla and Orang. 

The internal jugular vein in the Gorilla and Orang 
is much as in Man. In the Chimpanzee it passes into 
the temporo-maxillary vein high up in the neck. 

Veins of the Thorax. 

In the Chimpanzee (fig. 45, B.), the left innominate 
vein runs obliquely ; it receives inferior thyroid (I.T.V.), 
thymic, internal mammary (I.M.V.), and superior 
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intercostal (S.I.V. ' veins. The short, vertical right 
iiiiiozniiiat6 vein only receives the formative external 
jugular and subclavian veins. The superior vena 
cava »,S.A .C.) runs as in Man, and receives the vena 
azygos major. The azygos veins drain the lower nine 
spaces, the first three being drained by the superior 
intercostal veins. No ascending lumbar veins are present. 

In the Gorilla the vena azygos major drains all the 
interspaces on the right side. It receives the vena hemi- 
azygos from the lower left intercostal spaces. The blood 
from the first six or seven left intercostal spaces drains 
into the superior vena cava. The azygos and hemi- 
azygos veins communicate below with the renal veins 
(Eisler). 

In all Apes the intrathoracic part of the inferior vena 
cava is short. 

Veins of the Abdomen. 

Portal System. — In the Chimpanzee (fig. 46 ) the 
system is almost bilaterally symmetrical. A vein 
formed by the confluence of gastric, splenic and inferior 
mesenteric veins unites with a vein formed bv the 
superior mesenteric, pyloro-duodenal and transverse 
colic veins to form the portal vein. The venous arch 
in the transverse meso-colon connects these systems. 
The portal vein has the same origin, course and rela- 
tions as in Alan. The splenic vein (S.V.) passes through 
the lieno-renal ligament. It receives vasa hrevia 
from the great gastric curvature, pancreatic veins and 
the left g astro-epiploic vein (L.G.E.Y.) from the great 
curvature of the stomach. The inferior ynesenteric vein 
(I.AI.V.'l drains the large bowel from the splenic flexure 
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to the rectum* The su2)enor mesenteric vein vS.M.V.i 
drains the ileum, jejunum and large intestine from the 
appendix to the hepatic flexure. It receives gasitric 
(g.v.) and duodenal (d.v.- veins.'' 



Fig. 46.— The portal vein in the Chimpanzee, c.v., cystic vein; d.v., 
duodenal vein ; g.v., gastric vein. Other letters explained in text. 


The transverse colon is drained by the vein (T.M.C.V.) 
which connects the mesenteric systems. 

Inferior Caval System.'^ — The vena cava inferior 
has the same formation, course and relations in the 
higher Apes as in Al an, but it may be divided for a con- 
siderable part of its course in the Gibbons. The tribu- 
taries are much as in Man. 

* Wittmann (299) has dealt with the portal vein, Keith (196) with 
the inferior vena cava, and Giacomini (67) with the veins of the leg. 


CIRCrLATION, BLOOD AND GLANDS 


*251 


rei?2s of the Arm, 

In the Chimpanzee there is no basilic vein. The 
cephalic vein reaches as far as the antecubital fossa, where 
it dips in and joins the vense comites accompanying the 
branches of the brachial artery. There is a well-marked 
brachial vein instead of two venae comites of the brack :al 
artery as in Alan. It passes upwards and is followed 
successively by the axillary and subclavian veins. 
These receive tributaries corresponding to the branches 
of the arteries. 

In the Gorilla thei'e is likewise neither basilic nor 
humeral cephalic veins, and there is a brachial vein 
(Eisler). But Chapman describes basilic, cephalic, radial, 
ulnar and median veins (435'. In the Orang, Barkow 
figures a humeral cephalic vein dipping into the deltc- 
pectoral triangle, and I observed the same in a young 
animal. 


Veins of the Leg.* 

In the Chimpanzee two venae comites accompany the 
branches of the posterior tibial artery. These all unite 
to form the popliteal vein which is followed by the 
femoral vein. On the dorsum of the foot there is a 
venous arch as in Alan, From its inner side one or two 
internal saphenous veins run upwards, pass under the 
sartorius and enter the femoral vein. One large external 
saphena vein runs up the back of the leg and joins the 
popliteal vein. No saphenous opening exists. In the 
other Apes the conditions are essentially the same as in 

♦Wittmann (299) has dealt with the portal vein, Keiih a9^) 
the inferior vena cava, and Giacomini (67) with the veins of the leg. 
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the Chimpanzee, there being no saphenous opening. In 
the Orang a saphena vein enters the femoral vein high up. 

Section C. — The Lymphatic System. 

In the Chimpanzee the receptaculum chyU is of 
considerable size. Two vessels emerge from it and run 
upwards to the level of the sixth dorsal vertebra where 
they unite to form a single duct, which opens into the 
junction of the left subclavian and jugular veins. The 
glands are fewer than in Man, as can be seen from 
the following table, which is based on the examination 
of three animals : — 

A. — Glands m the Head and ATec/r. 

(1) A group of glands in the sub-occipital 
region. 

A group of glands on the surface of the 
submaxillary gland. 

;3) Numerous glands between the cleido- 
mastoid and trachea. 

B. — Glands in the Thomx. 

(1) Bronchial glands. 

(2) Glands between the trachea and heart. 

C. — Glands in the Abdomen and Pelvis. 

(1) Glands along the lesser curvature of the 
stomach. 

(2) Glands along the greater curvature of the 
stomach. 

(3) Mesenteric glands. 

(4) Iliac glands. 

D. — Glands in the Ann. 

(1) Glands on the teres major. 

(2) Glands along the long thoracic artery. 

(a) Upper group. 

(b) Lower group. 

E. — Glands in the Leg. 

(1) A group of glands close to the middle of 
Poupart’s ligament. 
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In the Gorilla, according to Eisler ^442^ the thoracic 
duct is single, but the glands are fewer than in Man. 
He describes several glands in the neck, pulmonary rocts. 
anterior mediastinum, axilla and posterior part of the 
pelvis. In the Orang I observed a single duct and many 
glands lie at the root of the neck. 

Section D . — The DroiLEss Glands. 

The thyroid gland varies in each Ape. In the 
Chimpanzee there may be two disconnected lobe?, two 
lateral lobes united by an isthmus, or a long, narrow. IT- 
shaped body (ng. 4‘2). There is no strong capsule, and 
no pyramidal lobe. In the Gorilla the lateral lobes may 
be separate, or connected by an isthmus, and Deniker 
( 44 ) observed it contained in a common sheath with the 
thymus in the foetus. In all specimens of Hijlolntes the 
isthmus is small and the lateral lobes are massive. 

The thymus atrophies as age advances, but a trace is 
sometimes found even in old animals. In the Chimpan- 
zee it consists of two parts reaching over the pericardium 
from the thoracic inlet to the third or fifth costal 
cartilage. It is coarsely lobulated, but is not hollowed 
out at any part. In the Gorilla it is divided into right, 
middle and left lobes in the foetus (Deniker), and it 
appears that it atrophies quicker than in Man. It is 
large in the Gibbons, and Kohlbriigge observed it 
covering the heart in an adult Siamang. 

The spleen varies considerably in size and shape, not 
only in different examples of each Ape, but at different 
periods in digestion in each. Accessory spleens may be 
present ( 399 ). 

The suprarenal capsules are very similar in all the 
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Apes, but they are not distinctly helmet-shaped as in 
Man. They are composed of the usual cortex and 
medulla. 

There is no extensive literature on the other ductless 
glands in the Apes — pituitary body, pineal gland, islets 
of Langerhans and interstitial cells of the ovary and 
testicle. 


Section E. — The Blood. 

It has been shown by Gulliver ( 81 ) that there is a 
slow, but progressive, increase in the diameter of the red 
blood corpuscles in the Primates from the Lemurs up to 
Man ; and the following list, taken from his WTitings, 
shows the measurements in the Anthropoid Apes and 
Man : — 

Man i/3200 inch in diameter. 

Orang 1/3383 „ ,, ,, 

Chimpanzee 1/3412 ,, ,, ,, 

Gibbons 1/3549 „ ,, ,, 

Bio-chexmcal Reactions. — During the process of 
evolution the descendants of a common ancestor undergo 
modifications in structure as the result of changes in diet, 
the assumption of new habits or the effects of different 
climatic conditions. These changes may proceed so far 
that it is difiScult to distinguish between the descendants, 
or to discover the common ancestor from which they 
have arisen. It is, therefore, obvious that any tests 
which will enable us to detect these descendants, in spite 
of the modifications in structure, will be of immense 
value. Such a test is present in the biochemical reactions 
of the blood. Professor Nuttall, who has devoted much 
attention to this subject, writes ( 369 ) : “ This method of 
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investigation permits of our drawing certain definite 
conclusions. It is a remarkable fact, as I stated on a 
former occasion with regard to my results with the 
Anthropoidea — and this applies as well to other groups of 
animals — that a common property has persisted in the 
bloods of certain groups of animals throughout the ages 
which have elapsed during their evolution from a common 
ancestor, and this in spite of differences of food and 
habits of life.*' 

The precipitin test is carried out as follows ; A rabbit 
receives at intervals five or six intravenous iniections of 
5 c.c. of human blood serum. Seven to twelve da vs after 
the last injection it is killed and bled. The blood is 
allowed to coagulate, and the serum is collected and 
stored in small tubes with sealed ends. A few drops of 
chloroform are added to each for preserving purposes. 
As human blood serum is used for injections the rabbit 
serum is known as an anti-human serum, but anti- 
chimpanzee, anti-orang, anti-fowl and other sera are also 
prepared in a similar way. If fresh human serum is 
added to one of the tubes a thick precipitate is thrown 
down ; and if the sera of the animals closely related 
to Man are added to successive tubes a precipitate is 
formed, but it is not so thick. Similarly an anti-chim- 
panzee serum yields a precipitate if the blood of Man 
and the other Anthropoids is added to it. After carry- 
ing out some hundreds of tests, Nuttall came to the 
following conclusions : (1) There is a close relationship 
between the Hominidse and SimiidcB, and a more distant 
relationship with the Cercopithecidse ; (2) the bloods of 
the Cebidse and Hapalidse give poor reactions with those 
of the preceding families ; (3) the anti-sera for all the 
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Fig. 47b. 

Figs. 47a and 47b. — The nasal meatuses (a) and antrum of Highmore (b) 
in the Chimpanzee. E.T., pharjTigeal opening of the Eustachian tube. 
Other letters explained in text, 
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bone bv the thvro-hvoid membrane, which r.erforate : 
bvthe communications between the air sac and Jarvni-ea’i 
ventricles. The cricoid cartiia^re and crieo-thvroid 
membrane are as in Man. Tbe epiniottis is slnpfd as 
in Man, but it does not rise verv fuilv above the smail 
aryteno-epiglottie folds. The arytenoid cariiiages are in 
many ways similar to those in Man: their processes are 
not greatly elongated, and they form parts of arcs. The 
cuneiform and cornicuiate cartilages are minute, but 
definite. The joints between the cartilages are a- in 
Man. In the Cxorilia the thvroid cartiiaite is smaller 


than in Man, and its low'er border is not incised deeply 
as in the Chimpanzee. The cricoid cartilage is larger 
than in Man, and its anterior part is more slender than 
in the Chimpanzee. The arytenoid cartilages have 
long processes, but the cuneiform and cornicuiate carti- 
lages are either absent or represented by fibrous rather 
than cartilasinous tissue In the Oran^f the thvroid 


cartilage is larger and the cricoid cartilage is smaller 


than in Map, the arytenoid cartilages have three 
branches, but there are no cuneiform cartilages. The 
Gibbons have certain peculiarities, which are associated 
with their great vocal powers. The thyroid cartilage is 
large relatively to the cricoid, and differs from that of 
all other Apes in the possession of two inferior cornua. 
The anterior part of the cricoid cartilage is narrow and 
the posterior part is massive. The posterior part of the 
laryngeal cavity is deeper than the anterior part, and 
the arytenoid cartilages are lower than the vocal cords. 

Laryngeal Muscles. — In the Chimpanzee the 


* Accounts of ihe larynx and its muscles haye been given in papers 

50, 53, 69, 122, 162, 199, 201, 259, 330, 357, 399, 401, 411. 
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thyro-hyoid muscle is as in Alan. The crico-thyroid 
muscle is not fan- shaped as in Man ; it runs from the 
lower and outer part of the cricoid cartilage to the lower 
border of the thyroid cartilage. The posterior crico- 
arytenoid muscle runs from the posterior cricoid lamina 
to the arytenoidal processus muscularis ; whence the 
lateral muscle runs to the lateral part of the cricoid 
arch. The thyro-arytenoid muscle runs from the lower 
half of the inner surface of the thyroid ala, near the 
^middle plane, to the outer border of the arytenoid 
cartilage above the crico-arytenoideus ; it does not 
divide as in Man. The transverse arytenoid muscle is 
stronger than the oblique one. In the G-orilla the 
thyro-arytenoid muscle is as in Man, and the oblique 
arytenoid is stronger than the transverse arytenoid 
muscle. The Orang has no oblique band. 

Interior of the Larynx. — ^In the Chimpanzee the 
aryteno-epiglottic folds are small. The true vocal cords 
are soft, being composed mainly of mucous membrane 
and elastic tissue. The false cords are soft, and the 
ventricles are well marked ; they communicate with the 
air-sac through the thyro-hyoid membrane. Posteriorly 
the cuneiform tubercles are close together. The pyriform 
sinus is better marked than in Alan. The upper divi- 
sion of the larynx is shallow, the middle division is 
larger than, and the lower division is similar to, that in 
Man. In the Gorilla, according to Duckworth (50), the 
plica vocalis is less like that of Man than is that of the 
Chimpanzee. Its free margin has an attenuated 
membranous flange and no isolated muscle fibres are 
present. 

* Accounts of the larynx and its muscles have been given in papers 

50, 53, 69, 122, 162, I9P, 201, 259, 330, 357, 399, 401, 411. 
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Air-Sacs. — In all Anthropoias. except the Gillens 
of the genus Hijlohate^^ there are air-sacs communicatiD';^ 
with the ventricles of the larvnx. Thev varv :n sire in 

^ ^ V 

different examples of each Ape, and Vreiik ,411 Vn 




out that thej’ vary with age and sex. In the ChiiiipanrX'e 
it lies immediately under the platysma, and its smooth, 
shining walls are formed by the deep cervical fascia. It 
consists of a central and two lateral pans. The former 
extends upwards to the excavated hyoid bone, and down- 
wards to the lower border of tlie manubrium sterni 
between the origins of the sterno-mastoid muscles. Tiie 
orifices of the latter lie under the cleido-ma&toid muscles, 
and a finger passed into them can explore the entire 
axillae. Many muscles, vessels and nerves form ridges 
in the walls of the sac. The central part communicates 
with the larvngeal ventricles through the thvro-hvoid 
membrane. The Gorilla has a complicated group of 
air-sacs branching off from a central cavity composed 
of conjoined saccules. There is a median, unpaired, 
infra-hyoid saccule passing upwards ; two saccules pass 
upwards and outwards to the submaxillary region ; and 
two large ones run downwards and outwards as axillary 
saccules. From the latter two small diverticula form 
pectoral saccules. Occasionally the central conjoined 
saccules have lateral diverticula. The conditions of the 
air-sacs are very complex in the Orang, and many 
descriptions have been published by Fick \247), Milne- 
Bdwards (268), Camper (237), Duvernoy (53) and 
others. Deniker and Boulart show, from an examina- 
tion of several animals, that there are two air-sacs in 
the Orang, which increase in size with age ; and they 
are more frequently unequal in size in the male than 
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in tlie female. These main sacs give off many diverti- 
cula which run in the same directions as those in the 
Gorilla. When the sacs are inflated they are seen to 
form a large balloon between the mandible above and 
the sternum below, with lateral offshoots passing round 
the mandible towards the ears. Very large diverticula 
pass into the axillae. In the Siamang the air-sac com- 
municates with both laryngeal ventricles, and appears to 
be intermediate in character between those of Apes and 
those of the Monkeys. 

The functions of the air-sacs in the Apes are not 
known, but it is almost certain that they are not entirely 
resonating chambers as in the Monkeys. They may 
however modify the voice and render it deep and 
sonorous. Some authors have ascribed to them the 
purely mechanical function of supporting the heavy 
jaws, and Vrolik (411) believes they are of great import- 
ance for this purpose in old age. 

Trachea and Bronchi.* — The characters of these 
structures are similar in the Apes and Man.* 

Lungs. — Many variations in the number of lobes 
into which the lungs are divided have been recorded. 
In the Gibbon, according to the observations of 
Kohlbriigge (199), Deniker (44) and myself, the left 
lung is divided into two lobes and the right one into 
four, of which one corresponds to the azygos lobe of 
the lower Mammalia- In the Gorilla the azygos lobe 
has only been observed in one animal described by 
Bischoff (426). In all other Gorillas, as in most 
Chimpanzees, the left lung is divided into two lobes 
and the right one into three. Sonntag (399) has 


* Aeby (3) described the bronchi 
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collected the observations which have been reecrde.: 
regarding the variations in the degree of subdivision of 
the lungs in the latter. The Orang stands apart from 
the other Apes in the characters of its lungs, for they 
are undivided in most examples; and in this feature 
the lungs resemble those of the Sloth and some 
Marsupials. 

Goodsir was the first, as far as I can ascertain, who 
pointed out that “ the erect attitude in Alan, by which 
the lungs are brought beneath, and the air sinuses of 
the head above the larynx, and, in addition, the vertical 
position of the organ itself, all conduce to the perfection 
of the mechanism of the human larvnx." 
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CHAPTER XI. 

THE UROGENITAL ORGANS. 

Kidneys. — The kidneys have the same form and 
relative positions as in Man, but the right one may be 
very mobile. There is a variable quantity of perirenal 
fat, but I did not observe any supporting fascial shelf 
in the Chimpanzee and Gibbon. The capsule strips 
easily and is well vascularized. The cortex is thick, 
and the papillse tend to fuse in the Apes. The numbers 
of papillae vary, being one to four in the Gibbon, one 
in the Orang, one to four in the Gorilla, and one to 
six in the Chimpanzee, according to various authors. 
The calyces are small, and the pelvis may contain fat. 
The structures in the hilum of the kidney are arranged 
as in Man. The ureter runs as in Man, but I was 
unable to detect lymphatics accompanying it in the 
Chimpanzee. 

Bladder. — In the Chimpanzee it is thick and mus- 
cular, but no urachus nor anterior ligaments are present.' 
Lateral ligaments are well marked ; and the thick round 
ligaments of the uterus are connected to them by peri- 
toneal folds, so the utero-vesical pouch is crescentic. 
The mucosa is thick and corrugated, and the ureteric 
papillae lie at the ends of prominent ridges. The patu- 
lous urethral orifice is close to the ridge, so the trigone 
is small. The vesical musculature consists of two layers. 
There is an external longitudinal layer, half an inch wide. 
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in the middle line. Lateral to this band the fibres run 
obliquely, both upwards and downwards, and interiaee 
with one another. The submucous coat is thick, and 
composed of more elastic areolar tissue than in Man, 
The mucous membrane is looselv attached to it. The 
serous coat exhibits nothing peculiar. 

Little attention has been paid to the bladder in the 
other large Apes. Deniker (44 i has given measurements 
of the bladder in the foetal Goriila ; and Kuxlev > 88 . 
Fick (24?, Sandifort .280i. and Barkow have made a 
few remarks on the bladder of the Orang. None ci 
these observers have drawn attention to essential differ- 
ences between the bladder in their animals and in the 
Chimpanzee described above. 

Section B. — The Female Generative Organs. 


Ovaries. — In the Chimpanzee the ovaries vary in 
shape, not only in different animals, but on both sides 
in each. They lie vertically behind the broad ligaments, 
and at a higher level than the uterus (fig. 48}. They 
have the same ligamentous connections as in Man. and 
the ovarian fimbriae are well marked. On section one 
sees the cubical germinal epithelium covering the ovary. 
In the interior one observes many primordial ova and 
Graafian follicles in different stages of formation. The 
histology has been described by Giacomini, Duval 
and Sperino (401). In the foetal Gorilla, according to 
Deniker (44), the ovarian ligaments are attached to the 
nterns lower down than in Man ; and both ovaries are 
long and narrow. The same author observed them to 
be flattened in the foetal Gibbon. 

Fallopian Tnbes (fig. 48, f.t.).— I n the Chimpanzee 
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the tubes form a gentle curve, and their diameter 
remains almost constant from end to end. Their orifices 
are patent, but it is difficult or impossible to pass a fine 



Fig. 48. — The internal organs of generation in the Chimpanzee from 
the front (A) and from behind (B), B,L., broad ligament; C.U., cerrix 

uteri ; F., fimbriae ; H,M., hydatid of Morgagni; M.U., meatus nrinarins ; 
0., O.A., O.P., O.L., O.Yn., ovury with its artery, fimbria, ligaments and 
vein; B.L., round ligament; V., vagina; V.O., vaginal columns. The 
arrows in A represent the true positions of the Fallopian tubes, 

bristle through them. The fimbriae form a dense cluster 
and the ovarian fimbria is well marked on each side. 
The relations of the tubes to the ovaries are as in Man. 
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The epoophoron and paroophoron have been descrii^ed 
as present by several authors. In the Gorilla the tube 
is sinuous in the adult according to Bischoff i425}, or it 
makes a double bend in the fcetus aocordin;! to Deniker 
No parovarium is present, but Deniker described 
a cord, which may be a remnant of the Wolffian body, 
running upwards to behind the kidneys. In the Gibbon 
the tube may be sinuous or curved. 

Uterus (fig. 48). — The uterus in the Apes, as in ilan, 
is placed higher in the foetus than in the adult. As 
age advances it descends to the lower p 2 .rt of the pelvis, 
W’here it is separated by well-marked peritoneal fossre 
from the bladder and rectum. It is alwavs small, even 
in adult animals, being about the size of the uterus of 
the female child. The cervix is large relatively to the 
body. In a Chimpanzee forty-three inches long from 
the crown to the heels the bodv of the uterus was 1*5 
cm. long, whereas the length of the cervix was 1*2 cm. 
The round ligaments, which are of considerable size and 
strength, run forwards and upwards from the utero- 
tubal junction. The fundus is rudimentary or absent. 
The interior of the body of the uterus is smooth between 
the tubes, but lower down the mucosa is thrown into 
vertical and transverse ridges. The muscular coat is 
thin in the upper part of the body, but it is thicker in 
the lower part of the body and in the cervix. The 
external os uteri is oval or slit-like, and its lips may be 
equal or unequal. Probably the form depends on whether 
the animal is nulliparous, or has borne young. Gratiolet 
(330) described a bicornuate uterus in a Chimpanzee. 

Vagina (fig. 48). — The vagina expands from above 
downw’ards, and its upper part forms fornices round the 
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cervix uteri as in Man, Its mucosa is thrown into 
vertical and transverse or oblique rugse. In the Chim- 
panzee the mucosa of the lower part shows several small 
pockets, and the meatus urinarius opens on to the middle 
of its anterior wall. In the foetal Gorilla, according to 
Deniker (44), the meatus urinarius lies in the vestibule. 
The same arrangement also exists in the Orang and 
Gibbon as in the Chimpanzee. 



Fig. 91. — The external organs of generation in the Chimpanzee. 

Letters explained in text. 

External Generative Organs. — It has been shown 
conclusively by Deniker (44), Bolk (311), and others, 
that the external generative organs of the Apes undergo 
a process of atrophy as development proceeds, whereas 
those of Man increase in size. In all Primates there are 
at an early period of development two external genital 
folds which give rise to the labia majora and mons 
veneris. In the Monkeys these structures disappear, 
leaving the labia minora and clitoris exposed. In Man 



THE UROGENITAL ORGANS 



they persist. In the Chimpanzee ^fig. 49' the conditions 
are intermediate bet’;\’een these extremes. The mocs 
veneris (M.V. ' is slight and has a few sparse hairs, ana 
the labia majora (L.M.? are represented by slight eleva- 
tions of the skin over thickenings of the subcataneous 
tissue. The labia minora are large and folded, 

and divide as in Man into a frenulum and prepulium, 
which surround the large clitoris CL). A fourehette 
exists, but there is no hvmen. In the absence of the 
latter the Chimpanzee resembles all A])es and differs 
from l\Ian. Gratiolet .330 points out that the goands 
of Bartholin are deep down between the rectum and 
vagina. In the Gorilla the labia majora never quite 
vanish, according to Deniker (44), but there is no mons 
veneris. 


The perineum is short, and a line connecting the 
anterior parts of the ischial tuberosities passes in front 
of the vulva, whereas it lies between the vulva and anus 
in Man. Copulation occurs in the position adopted by 
quadrupeds. 

Menstniation. — Our knowledge of menstruation in 
the Apes is contained almost entirely in the works of 
Pocock (223), Bolau (232), Ehlers t44lA), Sperino (401*' 
and Keith (100). Winwoode Beade (283), Garner (329 ^ 
and Mohrike (363) merely mention that there is a 
sexual season in the Gorilla and Chimpanzee. 

As regards the discharge in the Hainan Gibbon, Pocock 
says it is sanguineous, stains the floor of the cage, and is 
about the same in quantity relatively to the size of the 
animals as in the historic Chimpanzee Sally/' The 
pudendal organs are always conspicuous by reason of 
their turgescence, and no very conspicuous change in 
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their condition precedes the menstrual discharge. After 
making a careful series of records, and noting how men- 
struation ceased during an attack of influenza, Pocock 
concludes , . . . ‘‘it may be laid down as an 

established fact that in Gibbons the interval between 
the menstrual discharges is a little over the calendar 
month, and that the discharge continues for from two to 
three days.” In the Chimpanzee menstruation begins 
at the tenth year. It begins every twenty-eight days, 
and the discharge, which flows for three days, amounts 
to four or six ounces. Six days before each period the 
animal is in heat, the labia become swollen and turgid, 
and the nipples become erect and full. After the dis- 
charge appears the swelling of the external genital organs 
subsides. Keith points out that seasonal changes have 
no modifying influence on the periodicity of the menstrual 
flow. Nothing is known of the duration, periodicity or 
quantity of the menstrual discharge in the Gorilla and 
Orang. -The genitalia become turgid and highly coloured 
before menstruation in the Cercopithecidse, so the 
Chimpanzee resembles them, whereas the Gibbon does 
not. 

The ovum in the Apes has been described by Hubrecht 
and its characters are generally similar to those in Man. 

The placenta consists of a single disc. 

Section C. — The Male Generative Organs. 

It has been stated bv several writers that the external 
generative organs are small, but that is not the case 
in the male Chimpanzee. The penis in that Ape is long 
and tapering. No pronounced glans is present, but 
the lips of the vertical meatus urinarius are thickened. 
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No frenum pra-putii is present. Within the lower part 
of the penis near the point there is a fusifcrin l one aLout 
three-quarters of an inch long. The eorpcra cavernosa 
and corpus spongiosum are in general a? in Man on cro-s 
section, but the former gradually fuse and the septum 
between them disappears; they arise from the pus is 
and triangular ligament as in Alan. In the « roriha, 
according to the descriptions and illustrations of 
Duvernoy i53p the gians penis is well devel ped and 
appears almost cleft into two portions. Behind the ghins 
the penis is narrow and tapering. It contains a small 
os penis. In the Orang the penis is of the same tyre as 
that of the Chimpanzee, for it has no gians ; the lips of 
the vertical meatus may be slightly pouting. A fine 
illustration of the penis and its bone is contained in the 
monograph by Milne-Edwardes i.268). Fick (,247^ and 
Duvernoy (63) also describe the penis. In the Gibbons 
the conditions are different from those in the higher 
Simiidae. There is no prepuce, the gians is naked and 
the urethra opens on its under surface, thus forming a 
variety of hypospadias. 

The scrotum is absent in the Gibbons, but the testicles 
are covered by folds of the skin of the anterior abdominal 
wall. So this is a marked difference from the conditions 
in the higher Simiidae which possess definite scrotal 
pouches. The tunics are much as in Alan, and the 
vaginal sacs are identical. It has been pointed out by 
Pousargues (268) that the tunica vaginalis is shut off 
from the abdominal cavity in Alan and the Chimpanzee, 
but always communicates with it in the other Apes. 

The testis has the same general structure in the Apes 
and Man, but the corpus Highmorianum is large in the 
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Apes and reduced in Man. The epididymis is long and 
ends in the vas deferens, which has the usual cord-like 
consistence. The vas runs through the spermatic cord 
and inguinal canal. It then dips down, and passing on 
the back of the bladder it unites with the duct of the 
corresponding seminal vesicle. After receiving the latter 
it may become dilated. 

The vesiculse seminales in the Orang and Chim- 
panzee are large pyriform structures touching mesially 
and extending beyond the bladder laterally ; so they 
differ from the vesicles in Man, in whom they never 
project beyond the bladder. Each consists of a tube 
which is greatly convoluted and coiled, and no glandular 
diverticula project from it. It is impossible to extend 
the tube completely, for many of the coils cannot be 
unravelled. Pousargues found that the tube could be 
extended to 40 cm., but that was not the entire 
length, Leuckart ( 107 ) pointed out that the length 
of the tube is inversely proportional to the number 
of diverticula projecting from it. Thus the Orang has 
a long tube with no diverticula, but Man has a tube 
10 cm. long with many glandular pockets ; he has, there- 
fore, a seminal vesicle with a short tube and a large 
secreting area. 

The prostate has the usual pyramidal form and is 
related to the triangular ligament, levator ani muscle 
and fasciae as in Man. In the Chimpanzee and Orang 
the prostate is entirely retro-urethral. 

Eetzius ( 135 ) has shown how the spermatozoa of the 
Gorilla resemble those of Man most closely. 
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THE NERVOUb :^YbTEiI. 


Before we proceed to the consideration of the nervous 
system, which co-ordinates the activities of the organs, 
and brings the animal into relation with its envircnnrent, 
it will be useful to tabulate conclusions drawn from the 


preceding chapters : — 

t'l) The general anatomical structure ana the bio- 
chemical reactions of the blood show that llan and the 
Apes are related. And pathological observations 
demonstrate that their constitutions have much in 


common. 

(2) The ductless glands have helped to mould their 
external characters. 

(3) xi host of structural differences in all parts of 
the body are associated with the type of locomotion 
in each animal. 

(4) Man is the most bimanous and the most bipedal 
of the Primates, and he stands alone in the power of 
speech. 

It now remains for us to see how the brain, which 
makes all the organs work together in harmony, differs 
in the Apes and Man. 


Section A. — The Brain. 

General Characters. — The brain of the Gorilla, 
whose volume exceeds that of any other Anthropoid, is 
18 
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absolutely, and relatively to the size of the body, smaller 
than the human brain. It is also much smaller than 
the endocranial casts of the skulls of fossil men. These 
facts are shown in the following table, w^hich is partly 
based on figures in the “ Guide to the Fossil Remains of 
Man ” in the British Museum. 



Caj ac'ity 

Uelatiou to 
body weight 

Brain of Gorilla 

oSo c.c. 

1 150— 1;200 

„ ,, Australian native . . 

1,1^50 c.c. 

— 

Endocranial cast of the Rhodesian IMan . . 

1,‘2S0 c.c. 

— 

,, ,, „ Piltdown- Skull .. 

1,300 c.c. 

— 

Brain of European 

1,4S0 c.c. 

1'50 

t 

Endocranial cast of the Neanderthal IMan. . 

1,626 c.c. 



Keith (97^ calculated the w'eights and ratios in 
Apes, and he has showm that the cranial capacity in 
cubic centimetres is not an index of the w’eight in 
grammes. Still the cranial capacity is a useful com- 
parative standard. Keith’s observations have shown 
that the human brain grows relativel}" more than that 
of the Apes, for the brain of the human infant is 
36 per cent, of the adult brain, and the simian infantile 
brain is 70 per cent, of that of the adult. 

Every Mammal is brought into relation w’ith its 
environment through the organs of special sense and 
the nerve-endings in the skin. The impressions made 
on these structures induce stimuli which pass centri- 
petally to difterent parts of the cerebrum. The olfactory 
stimuli pass via the piriform area and fascia dentata to 
the hippocampus, where they possibly meet gustatory 
stimuli. The visual and auditory stimuli, as well as 
those of general sensibility (temperature, touch and 
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paini, end in :he neDpailiun;, 'vhich 'i!>'; 
motor centres. The olfactorv centies 

F 

vary considerably in their diiiien-ions in cirerent 
Mammals ; and brains are divided int : t\vo classes — 
macrosmatic and niicrosmatie — according :o the s:;:’t- oi 
the olfactory areas. Tht Anthroroids have small 
olfactory areas and a large neopallium : and the latter 
reaches enormous proportions in Man. It is due to the 
enormous growth of the neopailium that the human 
brain is nearly three times as large as that oi the 
Gorilla, whereas the Gorilla is eynal to, or somewhat 


larger than him in bodily stature. 

Professor Elliot Smith has pointed out that ; “ The 
neopallium assumes important functions and becomes 
a condition of survival for the tirst time in the 
Mammalia, and in each successive epoch it has become 
incumbent upon every mammal either, on the one hand, 
to adopt some eminently safe mode of life or some 
special protective apparatus to avoid extinction, or, on 
the other hand, to * cultivate ’ a larger neopaliiuiij, 
which, as the organ of associative memory, would 
enable it to acquire the cunning and skill to avoid 
danger and yet adequately attend to its needs." 

The Anthropoids and Man exhibit different methods 
of action when danger threatens. The Orang leads a 


retired life in the trees, so he escapes many dangers : 
and he is very tenacious of life. The Gibbons and 
Chimpanzees, whose sense of hearing is very acute, take 
refuge in flight when danger threatens. The Gorilla 
and Man have no one sense highly developed ; but they 
act differently. The Gorilla shows fight, and his 
brutality and immense muscular power make him a 
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skulls of Kant, Gauss and Dirichlet showed marked 
development of the parietal region. In the skulls of 
Bach and of Beethoven, which have been studied by His 
and by Flechsig. there was a marked development of the 
posterior regions of the brain iparieto-occipito-temporal) 
and of the Eolandic region, while the prefrontal lobes 
were of only comparatively insignificant proportions. 
The brain of the astronomer Gylden, examined by 
Eetzius, showed considerable development of the parietal 
lobe, especially of the angular gyrus. In Helmholtz's 
brain, according to Hansemann, the precuneus and 
parietal region included between the angular gyrus and 
the upper temporal gyrus were remarkable in size. 
Raffaelle's cranium, studied by Alingazzini in an authentic 
chalk drawing at Urbino, shows a striking contrast 
between the modest height of the forehead and the 
great expansion of the occipital and parietal lobes. The 
skulls of Gauss and Eichard Wagner, according to His 
and Flechsig, on the contrary exhibit a striking deve- 
lopment not only of the posterior association area, but 
also of the anterior or prefrontal association area of 
Flechsig." 

In all the Apes each cerebral hemisphere is divided 
into the same lobes as in Alan — frontal, parietal, occipital, 
temporal and central island of Sell). The cerebrum 
does not conceal the cerebellum so completely. 

The frontal and parietal lobes are separated by the 
central sulcus, which is the boundary between the 
precentral and postcentral gyri. In the former are 
situated most of the motor centres. Our knowledge of 
the localization of the motor centres is due to the obser- 
vations of Beevor and Horsley i,229) on the Orang, and 




the later work of Sherrington ana CTrunbann, 80, o:, 
the Orang, Chimpanzee anil Gorilla. The latter oi.'serwr- 
showed that the motor centre, s are localized ;n tl.e pre- 
central gyrus and are conthined into the cortex v*h:eli 
dips into the central -ulcus, and the secondary suLi \.>} 
which this is limited. As the cortex loses its iriitabilitv 
the anterior boundarv of tlte iiiotor area retreat*; back- 
W’ards, but the posterior limit always remains fixed. Xu 
motor centres exist in the postcentral gyn;^, and the 
island of Reil is inexcitable. In the frontal cortex 
anterior to the Rolan die area there is an area which, 
w^hen stimulated, produces conjugate deviation o: the 
eves, an action which is also elicited when the c.^rtex 
round the calcarine fissure is stimulated. This latter 


region, however, is not part of the motor area, vrhich 
lies only in the frontal lobe. 

The parietal and occipital lobes are separated by the 
parieto-occipital sulcus which, however, is very variable 
in character in each species of Ape as in Man. It may 
be entire and deep, or it may be replaced by small sulci, 
thus showing that it is a complex when it is entire. A 
deep groove may have two sulci at the bottom. 

The parietal and temporal lobes are separated by the 
fissure of Sylvius, whose characters differ considerably. 
It may be stated at the outset that Man alone of the 
Primates has a complete Sylvian fissure. It consists in 
him of three fissures — an anterior horizontal, an anterior 
ascending, and a posterior horizontal limb. These 
fissures run between undercut pieces of cerebral tissue, 
which constitute the opercula covering and concealing 
entirely the island of Reil. In the Apes the conditions 
are somewhat different. The posterior horizontal limb 
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of the fissure is present, and is frequently bifid at its 
posterior extremity. Its inclination varies, and in some 
cases it should really be called a posterior ascending 
limb. The anterior limbs are not properly constituted 
as in ilan, and a part of the insula is exposed to view. 
The parallel sulcus may hook round the upper end of 
the Svlvian fissure. 

The ealcaxine fissure is well marked in the Apes 
and in Alan. It is really a complex of true calcarine 
and retro-calcarine sulci in the Apes, but these com- 
ponent sulci remain separate in Alan. It produces the 
elevation in the lateral ventricle which is known as the 
calcar avis. The calcarine sulcus is not connected to the 
caUoso-marginal sulcus ^intercalary sulcus of Elliot 
Smith) as it is in manv lower animals. It is embraced 
by the diverging limbs of the Y-shaped lateral occipital 
sulcus. 

The hippocampal fissure is constant in the Apes. 

The Apes have a large “ simian sulcus,’’ or 
Afienspalte,” which sweeps across the hemisphere. 
It may cross the margin of the great longitudinal 
fissure. It may be concurrent with the transverse 
occipital sulcus. It lies behind the parieto-occipital 
sulcus, and may pass into it. The transverse occipital 
sulcus receives the caudal extremity of the intraparietal 
sulcus. In Alan the small sulcus lunatus corresponds to 
the Affenspalte. 

The intraparietal sulcus is really a complex of sulci, 
and the system includes one or both postcentral sulci. 

On the infero-lateral aspect of the occipital lobe there 
are to be found inferior occipital and occipito- 
temporal sulci ; and the latter may increase in size at 
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the expense of the collateral srJcas. The cerebellum 
gradually increases in size from the Gibbons upwards, 
with a diminution in the paratioecular foha. The 
trapezium becomes mca^e and more concealed and the 
pons enlarges. 

From what has been said above, it is evident that the 
human brain differs from those of the Apes "' in the 
following ways : — 

M') It is laro-er. both absolutely and relative! v to the 
size of the bodv. 

'' 2 ) The neonailium is and thtr association are-.is 

Ju. S.., 

are more complex. 

<8/ The parietal and frontal lobe.- are more voluminous, 
and the latter are not rostrated. 

(4) The Sylvian fissure is complete, and the insula is 
concealed. 

There are calcarine and retro-calcarine sulci. 


The following paper'? listed :u the Bibhogn.phv pp, ;:)a-i-y 56 
with the brain in the Apes: — 


Volume and weight — 97. 

Reiatiou of cerebruu: to eerebeliuin — 158- 
Development — 44, 

Convolutions and — 34, 36, 37, 73, 85, 871 124, 125, 

134, I 39 » M 3 » M 7 » m8. i 49 » * 95 , 167; on Gibbons 
*75* *87, *99, 217, 218, 219, 222; on Orang 230, 
333, 247, 279, 280; un Chimpanzees 305, 309, 310, 

325* 334* 345 * 347 * 354 * 39 o, 361, 375. 379* 377 * 
400, 401, 407, 41 1 ; on Gorillas 422, 423, 425, 427, 

428, 430* 433 * 439, 450, 459 * 482, 497. 

Island of Eeil — 38, no, 148 (.accounts of the insula ai-e also 
contained in several of the works noted under the Heading 
Convolutions and Fissures . 

Evolution — 148, 149. 

Histology— 351, 360, 474 - 

Localization of centres — 26, 80, 229, 202, 255. 

Psychology — 116, 255, 322, 359, 389. 
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(6) The small sulcus limatus corresponds to the large 
Affenspalte. 

(7) Secondary sulci are more numerous. 

\8) The cerebrum conceals the cerebellum more com- 
pletely, and the latter shows a higher phase of evolution, 

(9) Many greater complexities are the result of a 
larger neopallium. 

(10) Some of the cranial nerves are smaller. 

(11) The corpus callosum is larger. 

The Braiiv the Gibbons (fig. 50). 

The brain in the Gibbons is intermediate in its 
characters between those of the Cercopifehecidse, on the 
one hand, and those of the larger Simiidse on the other. 
Moreover it indicates in some w’ays the path pursued 
by the latter in evolution. 

The central sulcus (C.S.) runs downwards and for- 
wards in a gently curved or sinuous manner. If it 
passes at all on to the mesial surface of the brain, it 
only does so for a very short distance. Its lower end, 
which may be bifid, usually stops short of the Sylvian 
fissure ; but a narrow groove continues it into the latter 
occasionally. On the frontal lobe in front of the central 
sulcus there is a short superior frontal sulcus (S.F.S.), 
and the sulcus arcuatus iS.A.) and sulcus rectus (S.E.) 
are conjoined to form a long horizontal sulcus or a 
triradiate sulcus. 

The surface of the parietal lobe is occupied by a more 
or less complex system of intraparietal sulci (I.P.S.). 
And it appears that there are individual peculiarities in 
their distribution and arrangement. The system may 
include the sulcus postcentralis superior of Cunning- 
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ham iS.P.S.}. The posterior extremity o: the intra- 
parietal sulcus may bifurcate, and tlie diver-^in^ iiai%’es 
constitute the transverse occipital sulcus. The 
sulcus postcentralis may be quite separate. 

The parieto-occipital sulcus tP-O.S. f 

parts on the external and mesial surfaces of the hetai- 
sphere, and these parts may be equal nv unequai. Ti;e 
external part may be curved or angular. Beddard 175) 
describes it receiving the simian sulcr^s in a >i:iinang, 
but that is exceptional. The niesia] portion may be 
very deep, and meet the calcarine fissure S. . but 
this junction is not invariably present. 

The simian sulcus S.S.' sweeps far out over the 


hemisphere. It is concurrent with the transverse 
occipital sulcus, and it may enter the parieto-occipital 
sulcus. 

The calcarine fissure inav be entire as in some iow'er 
Ylonkeys, or bifid as in most Apes, and accessory sulci 
may be well developed around it. Its posterior extremity 
may be embraced by the diverging limbs of the 
Y-shaped lateral occipital sulcus ^L.O.S.b In the 
strong development of the latter the )a*ain re>embles 
that of Monkeys rather than of Apes. 

The Sylvian fissure (S.L.) ascends in a slightly 

sinuous manner, and the parallel sulcus (PA.S.^ hooks 

round its bifurcated caudal end. The anterior part of 

« 

the insula (L.O.E.) is exposed at its anterior extremity. 
Two sulci run forwards from it along the margins of 
the exposed part of the insula. These sulci do not 
usually meet, but they did so in a specimen of Hylobaies 
hoolock (fig.oOA). The superior limiting sulcus (S.L. S.b 
also known as Marchand’s opercular sulcus, runs down- 



284 


MORPHOLOGY AND EVOLUTION 


wards and forwards on the dorsal aspect of the insula ; 
its dorsal lip may be operculated, thereby depressing the 
insula. The other sulcus, namely, the fronto-orbital 
(F.O.S.), which may be very deep, bounds the insula 
below and anteriorly. These arrangements round the 
anterior part of the insula distinguish the Gibbons from 
the Monkeys, and ally them to the Orang, the Chim- 
panzee, and the Gorilla. 

On the excavated inferior surface of the frontal lobe 
lies the linear orbital sulcus (O.S,), or the triradiate 
system of orbital sulci. And the infero-lateral parts of 
the occipital lobe exhibit the inferior occipital sulcus, 
which may be connected to the posterior extremity of 
the middle temporal sulcus ; it may also be united to 
the occipito-temporal sulcus. 

The latter, which is formed to relieve the tension of 
the expanding cerebral cortex, may be large, its increase 
in size taking place at the expense of the collateral 
sulcus. 

The mesial aspect of the hemisphere exhibits in all 
specimens a very well marked calloso-marg;iaal or 
intercalary sulcus whose upturned posterior extremity 
appears on the outer surface of the brain. It is a deep 
sulcus. The collateral sulcus is frequently seen to 
consist of two sulci. 

In many brains the sulci are deep and the gyri are so 
pronounced that they are accommodated in deep depres- 
sions on the inner aspect of the skull. 

In the hind, brain the condition of the floccular parts 
of the cerebellum is of interest, for it is intermediate 
between that present in the brain of a Monkey and that 
in the higher Simiidae. 
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The flocculus is small, consisting of a miiuber ot smai l 
folia surrounding the auditory nerve. The parafiaccuius 
is large and composed of three pans — dorsa:. meaiar. 
and ventral, which are known respectively as the d^jrsal 
paraflocculus, petrosal lobule and ventral paradoceuliTs. 
In the higher Apes this region diminishes in size, and 
the petrosal lobule vanishes. Another important difie:*- 
ence between the brain in the Gibbon and those in th^ 
higher Apes is seen in the pontine region. The trape- 
zium which is exposed in the Cercopithecidse and bune": 
in the higher Apes is hardly covered in the G:bL: 




The Bhaix the Oeaxg oO... 


The hrain is uiore voluDiinotis than that in the 
Gibbons, and its surface is more convoluted and fissrired. 
When viewed from above it presents an oval outline, 
and when seen from below the excavations and keel on 
the frontal lobes are marked features. 

The keel is slightly larger than in other Apes. 

The central stilcus (C.S.) has a genu. Superiorly it 
rarely passes on to the mesial surface of the brain, but it 
may be continued below by a shallow groove into the 
Sylvian fissure. 

The superior frontal (S.F.S.t and superior pre- 
central sulci (S.P.S.) are united to form a triradius ; and 
there is a variable number of small middle frontal sulci 
(M.F.S.) between the superior frontal and inferior 
frontal (S.E.) sulci. The latter, or sulcus rectus, varies 
in development in different brains, and it unites behind 
with the triradiate inferior precentral sulcus, or sulcus 
areuatus (I.P.S.). The sulcus arcuatus is sometimes 
connected to the Sylvian fissure by an inferior transverse 
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Fig. 60. — The brain in the Hoolock Gibbon (A) and Orang-Outan (B), 
The true relations of the parieto-occipital (wide) and simian sulci (narrow) 
are shown in C. o.k., orbital keel. Other letters explained in text. 
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sulcus, or sulcus diagonalis : this connection is not i.-r.. >fnt 
in fig. 50. 

The anterior part of the insula t * is 6xp'->sed, and it- 
bounding fissures, the superior limiting sidcus '.^.L.n. 
and fronto-orbital sulcus 'F.O.S.'. are deep and v.ei! 
marked. The latter ascends, and is freonentlv ccntinnc .is 
with the arcuate sulcus. 

The orbital sulcus ascends perpendiculariv in 

front of the fronto-orbital sulcus on the keel of the irontal 
lube. 

The Sylvian fissiu’e ,L.S. has a bifid pcste.-ic:- 
extremity round which the parallel sulcus f'.fi. v, finds, 
and the latter mav also be bifid. The intraparietal 
sulcus (I -P.S.) is connected anteriorly to one or both of 
the postcentral sulci, and it runs posteriorly into the 
suuiau sulcus (S.S,) ; above its horizontal part there 
run several small compensatory sulci. The intraparietal 
and simian sulci form a long\ curved sulcus surrounding 
the upper ends of the Sylvian and parallel sulci. The 
parieto-occipital sulcus (P-O.S.’ is not confluent with 
the simian sulcus, but the occipital operculum conceals 
the little gyrus separating the termination of the former 
and the beginning of the latter (fig. 50, o'. 

The calcarine sulcus (C.F.'; is as usual embraced bv 

< ^ 

the diverging limbs of the lateral occipital sulcus 
(L.O.S.). The occipito-temporal sulcus (0-T.S.) runs 
horizontally below the lateral occipital sulcus, and the 
inferior occipital sulcus (I.O.S.) is almost perpen- 
dicular to it. 

Several small sulci are present on the occipital and 
temporal lobes besides the above-mentioned fissures. 

The calcarine sulcus is not branched, but there may 
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be a few small retrocalcarine grooves. And a gyrus 
separates it from the internal parieto-occipital sulcus. 
The collateral sulcus is well marked, and the calloso- 
marginal sulcus (C-II.S.) appears for a short distance on 
the outer surface of the hemisphere. 

The cerebellum differs from that in Hylobates, 
The bulk is relatively greater, the paraflocculus is much 
reduced, and there is no petrosal lobule. The relative 
developments of the flocculus and paraflocculus vary, 
hovrever, in different brains. The lateral parts of the 
trapezium are exposed. 

The Beaix ix the Chimpanzee (fig. 51). 

The brain is larger than that in the Orang, and smaller 
than that in the Gorilla. The characters are verv 
variable, and it is only b^^ examining many specimens 
that one can come to the conclusion that the Gorilla's 
brain most approaches that of Man. The brain is ovoid 
in shape, and the inferior surfaces of the frontal lobes 
are rostrated. The cerebrum overlaps the cerebellum 
to a variable extent. 

The central sulcus (C.S.) has genua of varying 
degrees of acuteness. It may not reach the great 
longitudinal fissure. 

In front of the central sulcus there lie superior (S.P.S.) 
and inferior precentral (I.P.S.) sulci, which may come 
very close together. The former unites with one of the 
superior frontal sulci (S.P.S.) to make a triradius, and 
the latter does the same with the long inferior frontal 
sulcus (I.P.S.) . Middle frontal sulci (M.P.S.) may 
be well marked. Sometimes the inferior precentral 
sulcus joins the central sulcus : and the anterior extremity 
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of the inferior frontal sulcus 3 nay be separate,! ort as 
the fronto-marginal sulcus of Wernicke tF-M.S.', 

The anterior part of the insula is exposed. It is 
bounded by the superior limiting ^S.L.S. and fronto^' 
orbital sulci (F-O.S.\ The latter is long, and in dg. 51 
it is seen to join the inferior frontal sulcus. In some 
brains these bounding sulci actually meet and map out 
the insula. 

The excavated inferior surfaces of the frontal lobes 
have orbital -sulci (O.S.), which vary in arrangement. 

The Sylvian fissure sometimes bidd pos- 

teriorly, and the posterior end of the parallel sulcus 
(P.S.) may not curve round it. 

The intraparietal system iI-P.S.) consists of an 
inferior postcentral (I.Po.S.), horizontal and transverse 
occipital sulci, the latter being concurrent with the 
simian sulcus (S.S.l, which reaches very large propor- 
tions in the Chimpanzee, Above the true intraparietal 
complex there is a long sulcus, which is compensatory 
in nature (Co.S.) ; and the parieto-occipital sulcus 
(P-O.S.) cuts on to the outer surface of the cerebrum 
behind it. 

The region behind the simian sulcus has few sulci. 
It has the U-shaped lateral occipital sulcus ^L.O.S.u 
which embraces the posterior part of the calcarine 
fissure (Ca.S.). 

On the mesial aspect of the hemisphere there is a 
considerable internal part of the simian sulcus lying 
parallel to the parieto-occipital sulcus, and the latter 
joins the long calcarine sulcus, whose posterior extremity 
is bifid (fig. 51, c). The whole or part of the terminal. 


19 
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bifurcation appears on the outer aspect of the hemi- 
sphere. 

The collateral sulcus is long. It has several 
branches, and it bifurcates posteriorly. Several little 
sulci are arranged alongside it. 

The caUoso-marginal sulcus is well marked. 

A mesial section through the corpus callosum and 
lower parts of the brain reveals how the general appear- 
ances are much as in Man, and a series of horizontal 
sections reveals how the basal ganglia have also an 
identical disposition. The hind brain shows a reduced 
paraflocculus in some cases, and equal flocculi and 
paraflocculi in others. 

The Brain in the Gorilla (fig. 51). 

Of all the Apes the Gorilla has the largest brain, and 
the cerebral characters resemble those of Man most 
closely. The frontal lobes are rostrated. 

The central sulcus (G.S.) has a genu. It may not 
pass on to the mesial aspect of the hemisphere, and it 
may be connected to the Sylvian fissure by a groove. 
The superior frontal (S.F.S.) and superior precen- 
tral sulci form a triradius, and a middle frontal sulcus 
(M.F.S.) lies anteriorly between the superior frontal 
sulcus and sulcus rectus (S.E.). The latter varies in 
different brains, but it forms a triradius with the arcuate 
or inferior precentral sulcus (I.P,S.). The arcuate 
sulcus sometimes passes into the central sulcus. In 
fig. 51 it is seen to pass into the Sylvian fissure ; so it 
may represent the arcuate and inferior transverse sulci 
^of the Orang. There may be a fronto-marginal sulcus 
of Wernicke. 



Fig. 51. —The hrain in the Gorilla (A) and Chimpanzee ;B(. 
the internal parts of the simian ^a) and parieto-occipitai (p-o.s.'i 
are seen above the long calcarine sulcus. Other letters explained in 
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The anterior part of the insula is exposed as in the 
other Apes. Its bounding superior limiting (S.L.S.) 
and fronto-orhital (F-O.S.) sulci may approach one 
another very closely, but they do not meet. The fronto- 
orbital sulcus joins the stem of the Sylvian fissure 
mesially ; and it ascends on the hemisphere, lying almost 
parallel to the arcuate sulcus behind and the orbital 
sulcus (O.S.) in front* The latter is long, linear and 
ascending, and forms a triradius with a long sulcus which 
runs forwards from it ; above the long branch there is 
a smaller sulcus diverging from the parent stem. 

The Sylvian fissure (L.S.) begins in a vallecula on 
the inferior surface of the hemisphere and runs laterally 
to gain the outer surface of the hemisphere, whereon it 
ascends : it terminates in a point or in a bifurcation. 
Its extremity is encircled by the hook-like posterior 
end of the parallel sulcus, which sometimes joins the 
simian sulcus. 

The postcentral sulcus (S-P.S.) may be long and 
complete, or broken up into superior and inferior parts. 
It, or one of its parts, enters into the formation of the 
intraparietal complex (I-P.S.). The horizontal limb of 
the complex does not always run uninterruptedly into 
the concurrent transverse occipital and simian sulci 
(S.S.). The latter, which is not as large as in the 
Chimpanzee, cuts the mesial border of the hemisphere 
behind the parieto-occipital sulcus (P-O.S.). Com- 
pensatory intraparietal sulci are frequently present. 

The region behind the simian sulcus is more fissured 
than in the Chimpanzee and exhibits inferior occipital 
.<1-0. S.) and lateral occipital (L.O.S.) sulci. The latter 
is Y-shaped and embraces the calcarine sulcus (Ca.S.). 
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The unbranched calcarine snlcus a blend oi 
and retrocalcarine elements : and the coilatera! -Vilens 
may run into it. The latter ^oins the occipitr-tenn-c ra! 
sulcus anterior! V, The calioso-marj^inal suldf- veil 
marked. 

The general distribution of the structure^ ^r: the 
mesial surface of the hemisphere is like that in Man, 

The cerebellum has relatively larger parafloccrhi! than 
in Man, and the corpus trapezoides is concealed. 

The neopallium has already been described, and Tiiney 
finds that the histoloiiV of the brain-stem U verv simhai' 


to that in Man. 

The auditory nerve is well marked and the mesial 
geniculate body is relatively larger than in Man. The 
auricle is, however, about the same as in him. 


Section B. — The Cranial Nerves. 

Olfactory Nerve. — The terminal ramifications of the 
first cranial nerve in the mucosa of the nasal septum 
and superior turbinate region are well marked. The 
nerve itself is large in the Gorilla. 

Optic Nerve. — The second cranial nerve is as in 
Man. 

Oculo-motor Nerve. — In the Chimpanzee there are 
superior and inferior divisions. The former, running on 
the inner side of the superior rectus, supplies the superior 
rectus, inferior rectus and levator palpebrse superioris. 
The latter, running on the outer side of the inferior 
rectus muscle, supplies the inferior rectus and inferior 
oblique muscles, and sends a motor branch to the ciliary 
ganglion. 

Trigeminal Nerve. — Three divisions radiate from the 
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Gasserian ganglion. In the Chimpanzee the ophthalmic 
division courses as in Man, and breaks up into lachrymal, 
frontal and nasal nerves. The lachrymal nerve, lying 
between the wall of the orbit and the external rectus 
muscle, supplies the lachrymal gland, conjunctiva and 
skin of the eyelids. The frontal nerve breaks up into 
supra-orbital and supra-trochlear nerves which are as in 
Man. 

The nasal nerve is* distributed as in Man ; its lateral 
terminal branch is large. The superior maxillary and 
inferior maxillary divisions of the trigeminal nerve are 
as in Man, but I was unable to detect as many branches 
radiating from Meckel’s ganglion. The chorda tympani 
joins the inferior maxillaiy division or its lingual branch. 

Ganglia connected to the Trigeminal Nerve. — 
The ciliary ganglion is larger than in Man in the Chim- 
panzee. It receives branches from both divisions of the 
third nerve, the naso-ciliary nerve and the sympathetic 
plexus on the internal carotid artery. 

It gives off short ciliary nerves to the eyeball ; one of 
these divides into upper and lower divisions which enter 
the globe. 

The submaxillary ganglion is fused with the hypoglossal 
nerve. 

Meckel’s ganglion is placed as in Man. The otic 
ganglion was not definitely isolated. 

Abdncens Nerve, — The sixth cranial nerve is as in 
Man. 

Facial Nerve. — The facial nerve courses as in Man. 
It is most complex in Man and the Orang, simplest in 
the Chimpanzee, and intermediate in complexity in the 
&orilla. In the Chimpanzee it gives off a posterior 
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auricular nerve, which courses as in Man : and it divides 
into temporal, zygomatic, maxillary, buccal mandii>ular 
and cervical branches. The temporal branches run up- 
wards and are distributed as in Man. The zygomatic and 
maxillary nerves unite to form a trunk, which breaks up 
later into twigs to the facial muscles. The mandibular 
and cervical divisions are generally in Man. In the 



Fig. 52. — The cervical (A) and thoracic parts of the vagnc and 
sympathetic nerves in the Chimpanzee ; g.n., ganglion nodcsnm. 
(Other letters explained in text. 


Gorilla the posterior auricular nerve gives off a branch 
to the external auditory meatus, and Eisler ( 442 ) believes 
this takes the place of the auricular branch of the vagus. 
The styloid branch communicates with the glosso- 
pharyngeal ganglion, and a filament runs from the 
parent trunk to the cervical plexus. The trunk then^ 
separates into cervical and temporal divisions, whose 
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branches radiate widely over the face, comraunicating 
with one another and with branches of the trigeminal 
nerve. There is, however, no fusion of main trunks as 
in the Chimpanzee. In the Orang there is a most 
complicated buccinator plexus. 

The auditory nerve is as in ilan . 
Glosso-pharyngeal Nerve. — In the Chimpanzee the 
ninth cranial nerve is similar to that in Man (Vrolik and 
Sonntag) . 

In the Gorilla its branches of distribution and com- 
munication are richer than in the Chimpanzee. 

Vagus Nerve . — In all the xApes the origin, course 
and relations of the vagus are as in Man, but some of 
the branches differ ; and there are, however, differences 
in its communications wuth the sympathetic system in 
the neck. In three Chimpanzees I found it communicat- 
ing with the sympathetic on the left side, but it was 
extensively fused with the sympathetic on the right 
side. 

In the Orang, as in the Gorilla described by Eisler 
(442), it communicated wdth the sympathetic on both 
sides. There are also differences in the communication 
with the spinal accessory nerve. In the Chimpanzee 
the two nerves are strongly fused in the foramen 
lacerum posticum, but a strong communication runs 
between them in the Gorilla. The following table gives 
the cervical branches in the Chimpanzee (fig. 52), 
Gorilla, Orang and Man : — 

1. Communicating to the ninth (c. IX) , and twelfth 
(c. XII) cranial nerves, superior cervical 
^ sympathetic ganglion (S.C.G.) and cervical 

plexus (C.C.P.). 
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2. Pharvngeal nerve a-. 

3. Superior laryngeal nerve ib - 

(i) External laryngeal nerve. 

(ii) Internal laryngeal nerve. 

4. Eight recurrent nerve. 

5. Cardiac branch of left vagus f, i 

G. To cardiac and tracheal plexus of right vagu*-. 


The thoracic parts of the vagi have the same cc';r>e 
in Man. In the Chimpanzee they do not break iric 
posterior pulmonary plexuses as they Jo in the Orang 
and Man. Their branches are shown in the fob owing 
table. Their arrangement in the Ch::npanzee is sh'^wn 
in fig. 53. 


Left Vagu-^. 

1. Eecurrent nerve ieK 

2. Cardiac nerve <f). 

3. Anterior pulmonary nerves. 

4. Posterior pulmonary nerves. 

5. CEsophageal nerves. 

6. Communicating to right vagus. 


Right Tagus. 

1. Three cardiac nerves ifs 

2. Three anterior pulmonary nerves 

3. Tracheal branches 

4. Two posterior pulmonary nerves -ho 

5. (Esophageal nerves. 


In the Orang the vagi fuse below the pulmonary roots. 
The abdominal parts of the vagus nerves are extensive. 
In the Chimpanzee the left vagus passes through the 
anterior part of the cesophageal opening in the stomach 
and runs along the lesser curvature of the stomach, sup- 
plying it and the oesophagus and communicating with 
the right vagus. The latter ends in the left semilunar 
ganglion: it gives off oesophageal (O.N.) and gastric 
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(L.C.N.) nerves, and twigs to the hepatic (H.P.), coronary 
(G.P.), splenic (S.P.), aortic (A.G.C.), superior mesenteric 
(S.il.P.) and inferior mesenteric (I.M.P.) plexuses. 
These filaments, however, could not be traced to the 
ctecum or descending colon. 



Fig. 53.— The abdominal parts of the vagus and sympathetic nerves in 
the Chimpanzee. Letters explained in text. 

In the Orang the right vagus communicates with the 
solar plexus and is distributed to the gut. 

' Spinal Accessory Nerve. — In the Chimpanzee it 
perforates the cleido-mastoid muscle and runs deep to 
it and to the trapezius. 
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It can be traced down to the lower part of the latter 
muscle into which it sinks. It also supplier the sternc- 
and cleido-mastoid muscles. At the top of the neck it 
communicates with the vagus and cervical piexu:?, lyit 
not with the sympathetic cord. 

It is essentially similar in all the Apes. 

Nerve. — The origin, course and rela- 
tions are as in Man ; and it likewise communicates "v ith 
the vagus, sympathetic and lingual nerves. It sends 
the descendens hypoglossi to unite with the cervical 
nerves to form the ansa hypoglossi. It also supplies the 
thyro-hyoid, genio-hyoici, genio^glossus and styio-g:css':s 
muscles. It is essentially similar in ah the Apes and 
Man. 


Section C. — The SPI^^\L Nehves. 

The Cervical Plexes. 

In all the Apes the first four cervical nerves unite in a 
looped manner to form the cervical plexus, whose 
position and relations are as in Man. There are slight 
differences in the branches : and the latter form cutane- 
ous, muscular and communicating groups. The fourth 
cervical nerve communicates with the fifth. 

The following table shows the branches in the 
Chimpanzee (fig. 54) : — 

A. Communicating Nerves (deep). 

(1) To vagus (G.N.), accessory (XI), hypo- 
glossal (XII), from Cl and C2 and 
sympathetic. 

B. Muscular Branches (deep). 

Sterno-mastoid (S-M.) from C2. 

Trapezius (Tra.) from C3 and C4. 

Levator anguli scapulae (L.x\.S.) from 03. 
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Scalenus medius (Seal. Med.) from C4. 
Omo-hyoid (0-H.M.) and sterno-thyroid 
(S-T.M.) from C2 ; sterno-hyoid (S-H.M.) 
from C2 and 03. 

Diaphragm by phrenic nerve (P.N.) from C2- 
05. 

C. Outaneous Branches (superficial). 

Small occipital (O.N.), transverse cervical 
(T.O.N.) from 02-03. 

Acromial, clavicular and sternal from 03 and 
04. 

Great auricular from 02. 



t>N, 

Fig. — The cervical plexus in the Chimpanzee. Letters explained 

in text. 


In the Gorilla the chief points in which the plexus 
differs from the above are : (1) The loop between 01 

and 02 is double instead of single. (2) The supraclavi- 
cular cutaneous- nerves are more numerous and form a 
'plexus above the clavicle. (3) The sterno-mastoid 
^muscle is innervated by 02 and 03. (4) The levator 

anguli scapulae is innervated by 03 and 04, (5) The 
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phrenic nerve gets sympathetic filaments. (6 ) The ansa 
hypoglossi supplies the sterno-mastoid. 

The phrenic nerve (P.X. arises in the (Jhimpan^see 
from C3 and C4, from C3, C4 and (/5. or from C'2“C5. In 
the Orang and Gibbon it springs from C4 and C5 ; and in 
the Gorilla it arises from C3 and C4, or from C3, C4 and 
C5. In the Gorilla it receives sympathetic filaments. 
The course and relations are as in ilan. 

No filaments run through the caval opening in the 
diaphragm in the Gorilla (Eisier'. It communicates 
with the phrenic plexus of the sympathetic. 



PiQ, 55, — The brachial plexus in the Chimpanzee. Letters explained 

in text. 

The Bbachial Plexus. 

In all the Apes the plexus is formed bj' the anterior 
divisions of the fifth, sixth, seventh and eighth cervical 
and first dorsal nerves. The nerves may unite to form 
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three trunks as in Man, but that is not always the case. 
The nerves divide and unite among themselves to form 
groups of nerves or distinct cords. The arrangement 
most closely approximates to the human condition in 
the Orang. 

In the Chimpanzee (fig. 55), before the nerves form 
the plexus the following branches are given off : — 

(1) Communicating to the phrenic nerve from 

C5. 

(2) Long thoracic nerve (L.T.N.) from C6, C6, 

C7. 

(3) To first digitation of serratus magnus. 

(4) To scalenus anticus (Seal. Ant.) from C7 and 

C8. 

The fifth cervical nerve gives off the following branches 
before it enters the plexus : — 

(1) Nerve to the levator anguli scapulae (L.A.S.), 

rhomboidei (E.M.) and first digitation of 

serratus magnus (S.A.M.). 

(2) Suprascapular nerve (S-S.N.). 

The sixth cervical nerve divides into anterior and 
posterior divisions. The seventh cervical gives ofl: the 
external anterior thoracic nerve (E.A.T.) and then 
divides into anterior and posterior divisions. The eighth 
cervical and first dorsal nerves unite to form a lower 
trunk, which gives off the internal anterior thoracic 
nerve (I.A.T.) and then divides into anterior and 
posterior divisions. Thus there is no upper trunk as in 
Man. 

The fifth cervical nerve unites with the anterior 
divisions of C6 and C7 to form a cord which, after giving 
oft’ the musculo-cutaneous nerve (M-C.N.) unites with 
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the anterior division of the combined 08 and Dl, from 
the union the median (M.N.) and ulnar (U.N.) nerves 
result. There is thus no distinct separation of outer and 
inner cords as in Man. The posterior divisions from the 
sixth cervical to first dorsal nerves unite to form a 
posterior cord from which four subscapular (U.S.N., 
L.S. and Lo.S.), the circumflex (C.N.) and musculo- 
spiral (M-S.N.) nerves arise. The internal cutaneous 
(I.C.N.), lesser internal cutaneous (L.I.C.) and coraco- 
brachial nerves (C.B.N.) arise from representatives of 
the outer and inner cords. 

In the Gorilla, according to Eisler ( 442 ) and Hep- 
burn ( 83 ) the anterior divisions of C5 and 06 form the 
musculo-cutaneous nerve, which communicates with the 
median nerve. The anterior divisions of 06, 07, 08 
and Dl form the median nerve. The anterior 
divisions of 07, 08 and Dl form the ulnar nerve. 

The posterior divisions of 05 to Dl form a posterior 
cord, whose branches are as in the Ohimpanzee. In 
the Orang the arrangement approaches most closely to 
that in Man. 


Beanches of the Plexus. 

The suprascapular nerve (n. dorsalis scapulae) arises 
from 04 and 05 in the Gorilla, from 06 in the Gibbons 
and some Ohimpanzees, and from 05 and 06 in other 
Ohimpanzees and the Orang. Its course and branches 
are as in Man. 

Anterior Thoracic Nerves. — These arise separately 
or from a single trunk. They are distributed to the 
pectoral muscles, and a loop connects them as in Man.-^ 

The long thoracic nerve is similar to that in Man. 
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Sometimes it is represented by separate filaments running 
down from the brachial plexus. 

The subscapular nerves are from three to five in 
number. They supply the subscapularis, latissimus 
dorsi and teres major, but Hepburn (83) states that 
the circumflex nerve supplies the teres major in the 
Gorilla. 

The median nerve in the Chimpanzee supplies the 
coraco-brachialis in the upper part of the arm. Just 
below the end of the elbow it supplies the flexor carpi 
radialis, flexor sublimis digitorum and both heads of the 
pronator radii teres. In the forearm lower down it 
communicates with the ulnar nerve and supplies the 
flexor sublimis and flexor profundus digitorum. It 
divides in the palm into outer and inner branches. The 
former supplies the thenar muscles, first lumbrical and 
the skin of the adjacent sides of the thumb and index 
finger. The latter supplies the third and fourth lumbri- 
cales and the skin of the adjacent sides of the second, 
third and fourth digits. The nerve to the second and 
third digits supplies the second lumbrical muscle. 

In the Gorilla and Orang the muscular and cutaneous 
distribution are as in Man, 

The ulnar nerve courses as in Man. In the Chim- 
panzee it supplies the flexor carpi ulnaris and flexor 
profundus digitorum. 

Two inches proximal to the wrist it divides into 
anterior and posterior divisions. -The former supplies 
the hypothenar muscles, and its cutaneous distribution 
is as in Man ; the latter goes deeply to supply the 
^palmar interosseous muscles. A dorsal branch of the 
main trunk runs to the interosseous muscles, adductores 
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pollicis and contrahentes. Hepburn points out tlm1^'^e^^ 
ulnar nerve supplies the fourth lumbrical in the Chii 
panzee, the third and fourth lumbricales in the Orang 
and Gibbon, and the second, third and fourth muscles in 
the Gorilla. 

The internal cutaneous nerves of the arm and 



forearm and the intercosto-brachial nerves are much as 
in Man. 

The musculo-spiral nerve courses as in Man. In 
the arm it supplies the skin, triceps and dorso-epi- 
trochlearis. In the lower part of the arm it supplies 
the brachialis anticus in the Gorilla alone. At the bend 
of the elbow it supplies the muscles rising from the 
external condyle of the humerus, and divides into the 
radial and posterior interosseous nerves. These have 
the same course and distribution as in Man, and the 
latter may supply the pronator quadratus and wrist- 
joint. 

The musculo-cutaneous nerve has the same course 
and distribution as in Man. The circumflex nerve is 
also similar. 


The Lumbar and Sacral Plexuses. 

These plexuses, which are formed by the anterior 
divisions of the lumbar and sacral nerves, are united by 
the lumbo-sacral cord. The formation of the nerves 
springing from them is liable to considerable individual 
variation. The mode of formation in the Chimpanzee is 
shown in fig. 56. And the origins of the nerves as 
recorded by various observers are shown in the following 
list ; — ^ 


20 
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Ilio-hypogastric nerve 

Chimpanzee *• Dxiii (Bolk, Ghampneys, Sonntag) ; 
LI (Sperino). 

Gorilla; Dxiii and LI (Eisler). 



Fig* 56. — The lumbar plexus in the Chimpanzee. Letters explained 

in text. 

Ilio-inguinal Nerve (I-I.N.). 

Chimpanzee : Dxiii iBolk, Champneys) ; LI 
(Hepburn, Sonntag). 

Gorilla, Orang. Gibbon : LI. 

Genito-crural Nerve (G-C.N.). 

Chimpanzee: Dxiii (Champneys); LI (Hepburn, 
Sonntag). 

Gorilla: LI (Hepburn) ; Orang: LI; Gibbon; L2. 

. * The papers in which these observations are recorded are ; Bolk 
1312), Champneys (318), Eisler (442), Hephum (83), Kohlbriigge 
U9pb Huge (401b Sonntag 1399), Sperino (401), Westling (298). 
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Anterior Crural Nerve (A.C.N.), 

Chimpanzee and Orang : LI, L2, L3. 

Gorilla: L1-L4 (Eisler) ; L1-L3 (Huge); L2- 
L4 (Hepbnrn). 

Gibbon: L2-4. 

Lateral Cutaneous Nerve (E.C.N.). 

In all Apes the origins recorded are LI and L2 
or L2 and L3. 

Obturator Nerve (O.N,).- 

Chimpanzee and Gorilla : L1-L3 or L2-L4. 

Orang : Ll and L2 ; Gibbon: L3 and L4. 

Superior Gluteal Nerve (S,G.N.)* 

Arises from the lumbo-sacral cord or from the 
cord and SI. 

Inferior Gluteal Nerve (I.G.N.). 

Chimpanzee: L4, SI, S2; Gorilla: Lumbo- 
sacral cord and SI. 

Great Sciatic Nerve (G.S.N.). 

Chimpanzee and Gorilla : Lumbo-sacral cord, 
SI, S2. 

Orang: L3, L4, SI, S2 (Hepburn); L2, SI 
(Westlingb 

Small Sciatic Nerve (S.S.N.). 

Chimpanzee: L3, L4, SI (Champneys) ; S2 
(Sonntag) . 

Gorilla: SI, S2 (Eisler). 

Pudendal Nerve (Pud.N.). 

Chimpanzee: S2 (Bolk, Sonntag). 

Gorilla: SI, S2 (Eisler). 

Gibbon : Thoraco-lumbar nerves XIX and XX 
(Kohlbrugge) . ■ 

Nerve to Obturator Internus (O.I.). 

Chimpanzee: Tibial nerve (Bolk); SI, S2 (Hep- 
burn) ; S2 (Sonntag). 

Gorilla : SI, S2. 

Orang : SI, S2. 

Gibbon; SI, S2, 
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Nerve to Pyriformis (Pyr.). 

Chimpanzee: S2 (Hepburn, Champneys, Sonntag). 

Gorilla: L-S-C."^, SI (Hepburn). 

Orang: L-S,C., SI (Hepburn). 

Gibbon: 

Nerve to Quadratus Pemoris (Q.F.;. 

Chimpanzee : Tibial (Bolk) ; Great Sciatic 
(Sonntag). 

Gorilla : As in Man. 

Orang : As in Man. 

Gibbon : As in Man. 

Nerve to Gemelli (G.N.). 

Chimpanzee: SI, S2 (Hepburn); S2 (Sonntag). 

Gorilla: SI, S2. 

Orang : SI, S2. 

Gibbon: SI, S2. 

The ilio-ingxdnal, iUo-hypogastric and genito- 
crural nerves are distributed as in Man. The lateral 
cutaneous nerve supplies the skin of the outer surface of 
the thigh by several branches. 

The anterior crural (femoral) nerve supplies the 
iliacus within the pelvis. In the thigh in the Chim- 
panzee it divides into anterior and posterior branches. 
The former supplies the sartorius, pectineus and gracilis 
and gives ofE the patellar and saphenous cutaneous 
nerves. The latter supplies the quadriceps extensor 
muscle. 

The obturator nerve in the Chimpanzee divides into 
inner and outer parts, which emerge at the sides of the 
superficial head of the adductor brevis (fig. 36). The 
former supplies the pectineus, gracilis, adductor longus 
and adductor brevis. The latter supplies the obturator 
externus, adductor brevis and the whole of the adductor 




« 


* L-S.C. lurabo- sacral cord. 
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magnus except the strip going to the internal condyle 
of the femur. The chief variation among the Apes is 
the presence or absence of the twig to the pectineus ; 
when it is present the pectineus includes part of the 
adductor longus. 

The superior gluteal nerve arises in the Gibbons 
alone from the lumbo-sacral cord. In other Apes it 
springs from sacral nerves. Its course and distribution 
are as in Man, with the addition of a twig to the 
scansorius. The inferior gluteal nerve is as in Man ; 
and the small sciatic nerve ends in the skin of the 
calf. 

The great sciatic nerve in the Chimpanzee emerges 
from the pelvis, winds round the ischial tuberosity and 
enters the back of the thigh. It divides at any point 
between the tuber ischii and popliteal space into the 
external and internal popliteal nerves. The former 
. breaks up into anterior tibial and musculo-cutaneous 
nerves, and the latter becomes the posterior tibial nerve. 
In the Chimpanzee it first supplies the obturator in- 
ternus, gemelli, quadratus femoris, biceps and gluteus 
maximus ; and it supplies the hamstring muscles in the 
thigh. The external popliteal nerve supplies the biceps, 
extensor longus digitorum and knee-joint. Its continua- 
tion, the anterior tibial nerve, supplies the anterior tibial 
muscles, flexor brevis digitorum, ankle and tarso-meta- 
tarsal joints and the skin of the adjacent sides of the 
hallux and index. The musculo-cutaneous nerve supplies 
only the skin of the adjacent sides of the index, medius, 
annularis and minimus. No sural nerve exists. The 
posterior tibial nerve supplies both heads of the gastro- 

m 

cnemius, anterior tibial, posterior tibial and •peroneal 
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muscles. It also supplies the ankle-joint and flexor 
brevis digitorum, and divides into three terminal 
branches : — 

(1) Muscular to the abductor minimi digiti. 

(2) Internal plantar nerve to the abductor hallucis, 
flexor brevis hallucis, adductor hallucis, lumbricales, the 
joints of the foot and the skin of the four inner toes. 

(3) Lateral plantar nerve to the adductor hallucis, 
abductor minimi digiti, flexor brevis minimi digiti, 
interossei, joints of the foot and skin on the inner 
side of the fifth toe. 

In the other Apes the chief points to note are that the 
anterior tibial nerve does not reach the skin of the foot 
in the Orang, and the musculo-cutaneous nerve supplies 
the peroneal muscles. 

The pudendal nerve in the Chimpanzee emerges 
through the sciatic notch and forms a prominent neigh- 
hour for the pudendal vessels. It lies in the outer wall 
of the ischio-rectal fossa and supplies the rectum, 
sphincter ani, levator ani, sphincter vaginae, ischio- 
cavernosus, and skin of the perineum. 

Section D. — The Sympathetic Nervous System. 

In the Chimpanzee (figs. 52 and 53) the long, oval 
superior cervical ganglion (.S.C.G.J extends from the 
level of the hard palate to the level of the hyoid bone. 
It gives off the following branches ; — 

Gomviunicating Branckea : — 

(1) To the glosso-pharyngeal (IX) , hypoglossal (XII), 
and ganglion nodosum of the vagus (G.N.). 

^ (2) To the superior laryngeal branch of the vagus (6) . 

(3) 'To the first and second cervical nerves. 
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Branches of Distrihutio7i : — 

(1) Pharyngeal nerves. 

(2) External carotid plexus. 

(3) Internal carotid nerves (I.C.N.), which accom- 

pany the internal carotid artery. 

The superior cervical ganglion is connected to the 
middle cervical ganglion (M.C.G.) which gives off the 
following branches : — 

Communicating Branches : — 

(1) Communicating to the vertebral plexus (V.A.P.). 

(2) Communicating to the brachial plexus (c.B.P.). - 

(3) Communicating to the right recurrent laryngeal 

nerve. 

Branches of Distrihution : — 

1 Thyroid and tracheal plexuses (T.B.S.). 

(2) Cardiac and aortic nerves (C.B.S.). 

The middle cervical ganglion is connected to the 
inferior cervical ganglion (I.C.G.), whose branches are : — 

(1) Communicating to the brachial plexus (c.B.P.), 

(2) Plexus accompanying the vertebral artery 
(V.A.P.) . 

(3) Cardiac nerve. 

The thoracic sympathetic cord leaves the lower pole 
of the fused inferior cervical and first thoracic ganglia. 

In the Gorilla, according to Eisler*s account ( 442 ) 
the cervical sympathetic is in general similar to the 
above ; but the branches are more numerous and there 
is a communication between it and the phrenic nerve. 

Thoracic Sympathetic. — In the Chimpanzee, Orang 
and many Gibbons the number of ganglia is less than 
the number of ribs. In the former the great splanchrftc 
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nerve is given off at the level of the fifth and sixth 
thoracic nerves, and the small splanchnic nerve separates 
off at the level of the diaphragm. The usual rami com- 
municantes and aortic nerves are given off. In the Gorilla 
there are eleven thoracic ganglia, and the great splanchnic 
nerve comes from the sixth to twelfth ganglia ; the whole 
arrangement, in fact, is more complex than in the 
Chimpanzee and somewhat simpler than in Man. 

Abdominal Sympathetic. — In the Chimpanzee the 
number of ganglia does not correspond always to that of 
the lumbar nerves ; in one animal there were four left 
and two right ganglia. They give off the following 
branches in order from above downwards (fig. 53) : — 

1. Communicating to the inferior mesenteric plexus 
(I.M.P.) and renal plexus (E.P.). 

2. Eami communicantes to the lumbar nerves (E.C.). 

3. Ovarian plexus (O.P.). 

4. Communicating to the aortic plexus (A.P.). 

5. Inferior mesenteric plexus. 

6. Hypogastric nerves (H.N.). 

7. External iliac nerves. 

The sacral ganglia give rami communicantes to the 
sacral nerves and hsemorrhoidal and vesical plexuses. 
Filaments also get into the genital plexuses. 

Vagus and Sympathetic Plexuses. 

In all Apes and Man the pharyngeal plexus is formed 
by branches of the glosso-pharyngeal, vagus and 
sympathetic nerves. 

Cardiac Plexus (fig. 52).— This plexus consists of 
superficial and deep parts communicating with one 
atiother. Their component nerves are : — 
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Chimpanzee 


Gorilla 


Man 


Superficial Flexus (S.C.P.) Supeijicial Plexus 

1. Cardiac branch of left | 1, Cardiac branch 
vagus j of left vagus 


Peep Plexus (D.C.P.) ! 

1. Filaments from left | 

sympathetic 

2. Thoracic branch of left 

vagus 

3. Cervical branch of right 

vagus 

4. Thoracic branches of ' 

right vagus | 

5. Branches from right 

cervical sympathetic 

6. Branch from left recur- 

rent laryngeal nerve 


Peep Plexus 

1. Filaments from 

right sympa- 
thetic 

2. Branches o f 

right vagus 

3. Branch from 

the left recur- 
rent nerve 


Superficial Plexus 

1. Upper left cardiac 

sympathetic nerve 

2. Lower cervical car- 

diac branch of left 
vagus 

Peep Plexus 

1. All cervical cardiac 

branches of sym- 
pathetic except 
the upper left 
branch 

2. All cardiac branches 

of the vagi except 
the lower left cer- 
vical one 

3. Branches of both 

recurrent nerves 


The superficial plexus is placed as in Man, but the 
deep plexus is higher up about the innominate artery. 
In Man the conditions, particularly the sympathetic 
contributions to the plexuses, are more complex. In the 
Apes, as in many lower mammals, the vagus probably 
conveys many sympathetic filaments. 

The anterior pulmonary plexuses are formed by 
branches of the vagus nerves, and the posterior 
pulmonary plexuses are formed by twigs from the 
vagus nerves and upper thoracic sympathetic ganglia. 

Solar Plexus, — In the Chimpanzee (fig. 53) the 
annular left coeliac ganglion receives the greater part 
of the right vagus nerve, and each coeliac ganglion 
receives a great splanchnic nerve. The two ganglia 
are united by communicating filaments ; and the plexus 
gives off the following plexuses : — 

1. Communicating to the gangliated sympathetic cords 
(A.G.C.). 
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2. Gastric plexus (G.P.). 

3. Splenic plexus (S.P.). 

4. Hepatic plexus (H.P.). 

5. Eenal plexuses (L.R.P. and E.R.P.)* 

6. Left suprarenal plexus (L.S.R.P.). 

7. Superior mesenteric plexus (S.M.P.). 

8. Communication to inferior mesenteric plexus. 

9. Phrenic plexus. 

In the Gorilla the plexus is annular. Its offshoots, 
which are similar to those in the Chimpanzee, have more 
ganglia. In both the small splanchnic nerves run to the 
renal plexuses. 

In the Orang the right vagus only communicates with 
the plexus and ends in branches which accompany the 
branches of the superior mesenteric artery to the small 
and large intestines. Prom this arrangement one may 
conclude that the fibres which run from the coeliac 
plexus to the large intestine via the superior mesenteric 
plexus are vagus fibres. 

Section E. — The Sense Organs. 

A. — The Organs op Toech. 

Tactile corpuscles are present under the papillary 
ridges in the skin of the Apes and Man, but the functions 
are most highly developed in Man. The human hand 
has lost its power of supporting the body and it has 
become highly specialized as a tactile organ. The foot 
is also an important sense organ, for its nerve endings 
give information of his position on the ground ; and 
Man’s two feet have to do the work of the four feet of 
♦the Apes in this connection. When these stimuli are 
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cut off Man suffers from vertigo, particularly in the 
dark, or when he closes his eyes. 

B. — The Eye and its Appendages. 

In the Chimpanzee the eyebrow's are poorly developed, 
for they are merely represented by a few short hairs- 
The eyelids have well-marked meibomian follicles, 
which, however, may be concealed by pigmented con- 
junctiva. The lacus laclirymalis is wide, but has no 
caruncle ; and the plica semilunaris is well marked. 
The lower lachrymal papilla is larger than the upper 
one. The lachrymal gland is small, flat and divided 
into two parts. And the lachrymal sac and ducts are 
much as in Man. The orbital fat is in good amount. 

The globe of the eye is similar to that in Man, and 
the ophthalmoscopic appearances are similar also (93). 

The ocular muscles in the Chimpanzee arise as in 
Man, and they are innervated in the same way. The 
four musculi recti are inserted as in Man, but their 
relations to the structures in the orbits differ somewhat 
from those in him. The levator palpebrae superioris has 
no attachment to the skin, but is fixed to the superior 
tarsal cartilage and conjunctiva. The superior oblique 
muscle is more spread out after it passes through the 
trochlea than in Man. But the inferior oblique, which 
is inserted into the back of the eyeball, has a narrower 
insertion than in him. In the Orang, according to 
Ottley (272), the inferior oblique muscle is inserted 
farther forwards on the globe. 

C. — The Organ of Hearing. 

The External Ear. — During the process of evolution 
structures become increasingly complex and specialized-, 
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or they undergo progressive degeneration as the result of 
loss of function. The external ear of the Apes and Man 
is a good example of an organ which has undergone 
changes of the latter type ; and Wallis (412a) has aptly 
likened it to an outpost, once important, but no longer 
essential, from which the garrison is withdrawing. 
Keith (100) points out that these retrogressive changes 
have proceeded farthest in the Orang ; they are not 
so marked in Man and the Gorilla; and they are 
least evident in the Chimpanzee. On the other hand, 
Wallis states that the human ear is most ancestral in 
type. 

The size of the ear is related to habits. The Gibbons 
and Chimpanzees have the largest ears, for they require 
quick hearing to enable them to escape from enemies 
when they are on the ground. The Orang has the most 
degenerate ear for it leads a safe life among the branches 
of high trees. The Gorilla is less arboreal in its habits 
than the other Anthropoids, but its ears are small. It 
is, however, a most formidable animal and can defend 
itself when attacked, so acuteness of hearing is of no 
great consequence. Pocock (223) states that “ it is 
important to note that of the two Apes inhabiting W- 
Africa, namely the Chimpanzee and Gorilla, and of the 
two inhabiting the East Indies, namely, the Orang and 
the Gibbon, the larger and stronger has in each case 
small, insignificant ears, and the smaller and weaker 
large ears.” 

The external ears are most prominent in Man and the 
Chimpanzee, for they are concealed by the hairs in the 
Gibbons, Orang and Gorilla. Their small size in the 
Gorilla and Orang permits them to be easily hidden. 
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Doran (323) has shown that the ossicles in the middle 
ear present features which resemble those of Man ; but, 
taken as a whole, those of the Chimpanzee resemble 
the human condition most closely. And van Kampen 
pointed out that the whole structure of the tympaniUIl 
is similar in the Apes and Man. Man, however, has 
advanced beyond the Apes in the specialization of the 
tympanic bone into a tympanic plate. 
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CHAPTER XIII. 

THE EVOLUTION OF THE PRIMATES. 

Befoee we proceed to study the past history of the 
Primates it is necessary to consider briefly the cardinal 
principles of phylogeny, for the neglect of some of them 
has been productive of no small amount of error in 
theories of evolution. 

It is now generally believed that all animals are the 
collateral descendants of a common ancestor of simple 
structure, which lived at a very remote period in the 
history of the earth. In course of time its descendants 
changed their habits and diet, and came under the 
influence of different environments, with the result that 
their tissues became more or less modified to enable them 
to survive under the altered conditions. Some primitive 
features were retained, but some organs became greatly 
modified or “ specialized.” And it is important to dis- 
cover the nature of anatomical characters before one can 
assess their true value for taxonomic purposes, or for 
setting the blood-relationships of animals. 

There appear to be two reasons for the retention of 
primitive characters. In the first place they are useful 
to their possessors, or they would have been masked by 
adaptive modifications. In the second place the over- 
development of one or more special senses, the adoption 
df sheltered modes of life, or the possession of a large 




Fig 57 ^Tho evolution of the Primates. JB, line leading to the Bats ; 0, line of the Oreodonts leading to some Mammalian Orders ; G, line 

leading to Oaleointhecus ; R, line leading to the Rodents. The Tree Shrews are placed close to the Lemurs although they are not yet included 

in the Primates. 
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neopallium, as in the case of Man, will enable the animal 
to survive and retain primitive features. 

It must be strongly emphasized that two animals 
which retain several identical primitive features are 
not necessarily related in consequence, And systems of 
classification which ignore this cardinal principle are 
valueless. 

When two animals, which are quite unrelated, come 
under the influence of the same physiological conditions 
some of their organs exhibit similar characters, for they 
have to function almost identically. They undergo 
what is known as convergent evolution, and convergent 
characters are frequently seen in the teeth, tongue and 
stomach. It is, however, easy to attribute too much to 
convergence, likewise to parallel evolution. 

It is essential for the student to remember that the 
geological record is very incomplete, and the discovery 
of new fossils sometimes leads to a readjustment of our 
views of phylogeny. It has revealed many branches of 
the tree of life, and several ancestral forms from which 
groups of modern animals have arisen. At present w^e 
must postulate several hypothetical animals to fill gaps 
in the record, and wait for the discovery of actual fossils 
which take their places and give us a complete account 
of the evolution of living animals. 

It is now established that Mammals have arisen from 
one of the families of the Cynodont Reptiles. The early 
Mammals, according to Huxley ^89), constituted the 
Prototheria, from which the Monotremes were derived. 
These Prototheria gave way to Metatheria from which 
the Marsupials were evolved. And the Metatheria gave 
way to Jhe Eutheria, from which the placental Mammals 
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were derived. The remains of the actual ancestral 
placentalia have not been discovered, so it is necessary 
to make a hypothetical type ; and deductions from com- 
parative anatomy and palaeontology have led observers 
to place the hypothetical animals in the Cretaceous 
Period. 

It is believed that the ancestral, placental Mammals 
were small creatures with comparatively simple teeth, 
arranged according to the formula I| CyPMJMf. 
Their food habits were insectivorous, and they may have 
been arboreal. They may be regarded as forming a 
central reservoir from which streams of life flowed in 
different directions ; and each stream or radiation ended 
in one or more of the modern Mammalian Orders 
(fig. 57). 

One branch or radiation is represented to-day by the 
Tree Shrews (Tupaiidse) , which are in many ways very 
primitive. A second branch has as its sole living repre- 
sentative the Flying Lemur {Galeopithecus volans), 
which is allied to the Insectivora and Cheiroptera. 

Of the remaining branches of the ancestral stock the 
Primates alone concern us here. 

The earliest remains of undoubted Primates have 
been found in the Eocene rocks of North America. And 
as these are remains of bothLemuroidea and Tarsioidea, 
which represent different lines of evolution, we must 
assume that they arose from a common ancestor, which 
lived at an earlier period. It is now believed that the 
separation of the Lemuroidea and Tarsioidea from 
common ancestral Primates took place in the Paleocene, 
or even as far back as the Cretaceous Period. ^ 

The ancestral Primates separated from th6 other 
21 
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Mammals as the result of cerebral changes, which 

Professor Elliot Smith described as follows ; ‘‘ In the 

* 

Primates it was the precocious expansion of the brain 
and the simultaneous cultivation of the visual, auditory, 
tactile and motor areas of the cerebral cortex that first 
differentiated the earliest Primates from all other 
Mammals, and provided them with the germs of the 
capabilities and the means of attaining the supreme 
position expressed in the name of the Order.” 

The fossil Prosimiae of the American Eocene belong 
to two Families, the Notharctidse, which were Lemur- 
oidea, and the Anaptomorphidae, which were Tarsioidea. 

The Family ITotharctidse includes the genus 
NotliarcUis, with several species, and the genus Pely- 
codus, with one species. And the remains, which 
include a nearly complete skull, a skeleton, fragments 
of jaws and teeth, and some limb bones, show that the 
animals varied considerably in size. The oldest forms 
were quite small, whereas Notharchis crassus was as 
large as a Howling Monkey (Gregory). Many examples 
might be taken from the different Mammalian Orders 
to show that there is a progressive increase in the size 
of the body in the course of evolution. The general 
characters of the skeleton resemble those of the modern 
Lemurs (see p. 17), but the cranial cavity was smaller, 
and the teeth w’ere more primitive. The variations in 
the dental formula are . — 

I. Ancestral placental Mammals IfC^PM^Mf 

II. Notharctidse ... ... ... If C^PMJMf 

III. Modern Lemurs ... ... If Of PM-| Mf 

Besides these quantitative changes there have been 
speciali 'nations of more or less profound character in most 
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of the teeth, so the dental characters of the modern 
Lemurs differ greatly from those of the Notharctidse. 

The Notharctidse were closely related to the Lemu- 
roidea of the Family Adapidse, which migrated to Europe 
in Eocene times. The actual place from which they 
started is not known, but it was near America, possibly 
in the northern circumpolar land. 

The Family Anaptomorphidse contains several 
Tarsioids, which can be arranged in the genera 
AnaptomorplmSj Hemiacodon^ Omoviys, Tetonius, Uin^ 
taniiis and WashaTcius. The remains are scanty, but 
they show that the animals were small and variously 
specialized. They differed from the Notharctidse in the 
immense orbits, the expanded cranial cavity and the 
reduced muzzle. So we can assume that these changes 
were accompanied by the same alterations in the visual 
apparatus which distinguish Tarsius from a Lemur 
(see page 34). They resemble Tarsius in many ways,, 
but no species hitherto discovered is ancestral to it. 

Special interest is attached to Anaptomorplius homxin- 
cuius, which is really a Tetonius, Cope (507) and others 
regarded it as ancestral to the Apes and Man. The 
dental formula, according to Matthew, is I^C^PMfMf . 
The canine teeth were well marked according to recon- 
structions, and the molar teeth are transversely 
expanded. The auditory bullse are inflated and closely 
applied to the basis cranii ; and the cranial cavity is 
about the same size as that of Tarsius, The importance 
of Cope’s observation that homunculus was the most 
Ape-like Lemuroid discovered up to that time (1885) 
has been enhanced by subsequent investigations, which, 
have proved that the Anaptomorphidse gave ri«e to the 
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Apes. But the actual Tarsioids which gave rise to both 
Platyrrhini and Catarrhini have not yet been discovered. 
This is one of the most serious gaps in the geological 
record. 

The reroains of the AdapiddB have been found in the 
Eocene formations of France and Switzerland. They 
belong to three species: Adajpis ynagnus, A. priscus and 
A> parisiensis. The skull agrees with that of the 
Notharctidae in its general form, and in the communica- 
tion between the orbit and temporal fossa under a post- 
orbital bar. The orbit is small, with a prominent lip- 
like ring, and the upper orifice of the naso-lachrymal 
duct is within the cavity. The sagittal crest is well 
marked and the zygoma is strong. The ramus of the 
mandible is large, the coronoid process is high up and 
recurved ; and the glenoid cavity is such that it only 
permits the mandible to move in a hinge-like manner as 
in the Carnivora. The tympanic region is as in the 
Lemurs, and the cranial cavity is large. The teeth are 
not as specialized as in the modern Lemurs. It can be 
shown, from a study of all osseous fragments hitherto 
discovered, that the Adapidae are intermediate between 
the Notharctidae and the modern Lemurs to which they 
gave rise. 

In Madagascar extinct Lemurs belonging to other 
Families have been discovered. Some, such as Neso- 
pWieciis, have a monkey-like appearance, and the 
discoverer, Forsyth Major, wondered whether that fossil 
was the highest Lemuroid or the lowest Ape. There is, 
however, no doubt that it is a Lemur, for the skull and 
skeleton provide very definite proof. 

Of the extinct Lemuroidea, Megaludapis hisigiiis. 
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whose remains were found in a cave in Madagascar, 
was truly gigantic, it was about as large as a donkey, 
and its mode of life was possibly aquatic. The orbits 
are surrounded by bony rims, which are prolonged out- 
wards, the zygomata are strong and the sagittal crest is 
low. The mandibular rami are large, and Forsyth 
Major thought that the animal might have had an air- 
sac like the Howler Monkeys. The lower incisor teeth 
are procumbent, and the canine teeth are not large when 
compared with the size of the skull. 

The European Eocene Tarsioids, whose remains 
have been found in France and Switzerland, can be 
arranged in several genera, the most notable of which 
are Necrolemur, Micro cheer us, Nminopithex and Pseudo- 
loris. Of these Pseudoloris is very primitive, Necrolemur 
and Microchaerus are highly specialized, and Nmmopithex 
is an intermediate form. In Necrolemur the cranial 
cavity is large, and the large orbits, which are only 
separated by a narrow partition as in the modern Tarsius, 
communicate with the temporal fossae behind post- 
orbital bars and incomplete orbital walls. The lachrymal 
ducts open on the face, and the tympanic bullae have 
external auditory tubes. Forsyth Major and Gregory 
consider that Microchaerus and Necrole^nur are related to 
the Galagidae. 

It is generally believed that all Monkeys w^ere evolved 
from a common Tarsioid stock ; and the most primitive 
forms first appeared somewhere near America in Eocene 
times. The actual Tarsioid ancestor has not yet been 
discovered, however. Some of these early Monkeys 
migrated to South America where they developed Jin 
different ways into the various kinds of Piatyrrhini. 
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Others made their way to the Old World and became 
Catarrhini. Very soon afterwards the Catarrhini separated 
into tailed Monkeys and tailless Apes. 

Thus it can be seen that many stages in the evolution 
of the Primates took place in Eocene times. The Noth- 
arctidse and Anaptomorphidse were well established, and 
the former gave rise to the Adapidse whence the Lemurs 
arose. The Anaptomorphidse gave rise to Tarsius ; and 
the Monkeys arose from a Tarsioid ancestor. The 
Monkeys separated into Platyrrhini and forms which 
became Catarrhini ; and the Catarrhini separated into 
lines which led up to the Simiidse and Cercopithecidae. 

During recent years the exploration of the Lower 
Oligocene formations of Egypt by British, American and 
German palaeontologists has brought to light the remains 
of many Mammals belonging to various Orders. And 

the collection of fossils has become known as the 
Fayum Fauna. It contains the remains of two 

Primates of extraordinary interest — Pampithecus and 
Propliopithecus. 

The remains of Parapithecus consist of a nearly com- 
plete mandible with a full set of teeth, arranged accord- 
ing to the Catarrhine formula f I C^PMf M|. The 
incisor .teeth are slightly procumbent, and the canine 
teeth are small. The molar teeth have five conical cusps. 
The two halves of the mandible unite at a very acute 
angle, and the symphysis slopes downwards and back- 
wards. The coronoid process is high and pointed and 
stands well above the condyle on each side. Although 
neither the skull nor the skeleton has been found one 
c£jn infer from the characters of the mandible and teeth 

* See the worhs of Schlosser (513) and Andrews (516). 
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that Pdvctpithecus is a Catarrhine with traces of its 
Tarsioid ancestry. As it lived at the very beginning of 
. the Oligocene Period it is a proof that Monkeys existed 
in the Eocene Period. And no fossil has yet been 
discovered of which it was the ancestor. Some believe, 
however, that it is on the line leading to Propliopithecus. 

Propliopithecus is also known from an incomplete 
mandible which was discovered by Schlosser in 1911, 
It is the earliest Ape, so we must conclude that Egypt 
was the home of the Apes. The body of the mandible 
is deep, and the coronoid process is relatively lower when 
compared with the condyle than in Parapithecus. The 
halves of the angle unite in an acute angle, and the 
symphysis slopes downwards and backwards. The 
canine teeth are intermediate in size between those of 
Parapithecus and those of the higher Apes. The molar 
teeth have smooth enamel and have five cusps. 

A considerable interval of time separated Proplio- 
pithecus from the more advanced Anthropoids, whose 
remains begin to appear in the Middle Miocene rocks of 
Northern India and Europe. During that interval the 
descendants of Propliopithec%is migrated from Africa, 
and underwent more or less considerable structural 
changes, one of which was an increase in the size of 
the body. To reach their destinations they must have 
traversed stretches of land which are now submerged 
beneath the ocean. And there is evidence that such 
connections united Africa and Asia on more than one 
occasion. 

In the year 1837 Monsieur Lartet announced to the 
Academy of Sciences at Paris that he had discovered 
the fossil remains of an Ape at Sansans near<%Auch in 
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Gascony ; and he asserted that they were the remains of 
a Gibbon. He sent the fossil to Paris where it was 
examined by de Blainville, who described it as follows 
(20) : ‘‘ The principal figure consists in the lower jaw, 
almost complete, having all the teeth present, and wanting 
only the terminating portion of the ascending branches. 
This jaw measures in length an inch and a half from 
the incisive teeth to the anterior root of the ascending 
branches, and the same in width between these two 
points ; the angle of union of the body and branches is 
25 degrees, and the length of the symphysis is 9 lines : 
the profile view of the symphysis is rather oblique, since 
it forms with the base of the jaw an angle of 50 degrees. 
Of the two surfaces of the body of the mandible the 
external has a single foramen menti, small and opening 
immediately below the first anterior molar ; the internal 
shows merely a cavity for the insertion of the genio- 
hyoideus muscle, without any distinct genioid process. 
The base is thick, rounded and perfectly smooth; the 
alveolar margin occupied by a series of contiguous teeth, 
that is without any interval between them, pretty nearly 
of the same height, and forming a parabola or horseshoe 
figure,’’ Many subsequent observers, from the examina- 
tion of the original specimen or of the many others dis- 
covered in the Miocene and Pliocene rocks of France, 
Germany and Switzerland, came to the conclusion that 
the animal is closely allied to, or should be included in 
the genus Hylobates. Gervais named it PliopitJiecus 
antiquus, 

Schlosser and others regard Pliopithecus both as a 
descendant of Propliopithecus and an ancestor of the 
modern ^ribbons. The incisor teeth are more vertical 
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than those of PropUopithecus ; and the canine teeth 
are larger. The canines are smaller than those in the 
Gibbons, and the premolars are shorter antero-posteriorly. 
The mandible itself differs from that in the Gibbons in 
its longer and narrower symphysis, and in its stronger 
and relatively deeper body. The angle between the 

I 

mandibular rami is wider than in Farapithecus. The 
gradual transformation in the characters of the jaw and 
teeth can be traced in succession through Farapitliecus, 
Propliopitheciis and Pliopithecus to Hylobates, Thus we 
have here one line of ascent from the Eocene Tarsioids 
to the modern Gibbons ; and it is quite separate from 
that which leads from Propliopithecus to the Orang, 
Chimpanzee, Gorilla and Man. 

Of the fossil Anthropoids Dryopitliecus had the widest 
distribution, for its remains have been found in many 
parts of Europe, in Northern Africa and in Northern 
India. And these have been arranged in several species 
— D. fontaniy D. danomi, D. chinjiensis, D. piiiijabiciis, 
D. giganteus, D. rhenanus and D. mogharensis — which 
are distinguished by differences in the cusps and crena- 
tion of the enamel of the teeth. The genus also includes 
fossils which were formerly known as Pliohylobates 
eppelsheimensis Dubois, and Paidopithex rhenanus 
Pohlig. The fossils have received considerable atten- 
tion from Lartet, Gaudry, Abel, Schlosser, Smith 
Woodward (514) and others. 

The mandible of D. fontani is very heavy. Anteriorly 
it is deep, and the symphysis descends steeply down- 
wards and backwards. The posterior surface of the 
symphysis has the usual pit for the genio-hyoid muscles. 
The pit is bisected by a vertical ridge, which ^ns into 
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the well-developed crest for the attachment of the 
anterior bellies of the digastric muscles ; these muscles 
must have been fused as in the modern Macaque 
Monkeys. The symphysis ends immediately in front of 
the digastric ridge, and is not separated from it by a flat 
area of bone as in the Apes. Smith Woodward points 
out that the adult Ape differs from Dryopithecus and 
from the new-born Ape in this antero-posterior elonga- 
tion of the bony chin. No mylo-hyoid line exists. There 
is a single mental foramen a considerable distance below 
the first premolar tooth. The large symphysis and the 
deep body show that the masseter muscles must have 
been very powerful. Smith Woodward concludes that 
the mandible is of a generalized type, which resembles 
the large modern Anthropoids no more closely than it 
agrees with the earliest known true Man. By slight 
changes in two different directions it may have passed 
into the one as readily as into the other.” The lower 
molar teeth increase in the order 1, 2, 3. They have 
the usual five cusps, of which three lie on the ex- 
ternal and two on the internal side, the hypoconulid 
being lateral instead of mesial in position. The outer 
cusps are more worn than the inner cusps, and the 
protoconid is surrounded by. an external girdle or cin- 
gulum. The enamel is devoid of wrinkling. Other species 
show differences in the cusps, cingulum and crenation 
of the enamel ; and the teeth of some species are relatively 
larger than those of others. 

The femur of Drijo^ntliecus was discovered in the 
sands of Eppelsheim. Dubois pointed out that it 
resembles the femur of the Gibbons, and gave 
the spedmen the name Pliohylohates eppelsheimensis, 
Schlosser showed that it really belongs to Bryopithecus. 
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The Northern Indian species oiDryopitliecus form part 
of the collection of fossils known as the SiwaUk Fauna, 
because they were discovered in the region of the Siwalik 
Hills. The geological formations range from the Middle 
Miocene up to and including the Pliocene. Besides 
Dryopitheciis it contains the remains of four fossil Apes 
— Palmosimia, Palaeopithecus, Sivapithecus and Simia, 
The tooth of Palseosimia foreshadows those of the Orang, 
and those of Sivapithecus contain a mixture of human 
and simian characters. Pilgrim believes that Sivapithecus 
is an ancestor of Man. 

The remains of Palaeopithecus sivalensis, which consist 
of an incomplete palate and the canine and post-canine 
teeth of one side, were discovered by Theobald in 1878 
at Jabi in the Punjab. Lydekker ( 510 ) pointed out 
its resemblances to the Chimpanzee, and Trouessart 
included it in the genus Anthropopithectis, Dubois 
{ 515 ) thought it belonged to an ancient group of Apes, 
which included Pliopithecus and Dryopithecus. And 
“Gregory ( 509 ) placed it close to the ancestor of the 
Gorilla. The palate is long and narrow, the canine tooth 
is large, and the large, quadrilateral molar teeth have 
high cusps, a character which is possessed by the Gorilla 
{see p. 149). In a genealogical tree the arrangement 
which is most in accordance with our present knowledge 
is a Gorilline common stem which gives off Palseopithecus 
low down Anthropopithecus high up (fig. 57). 

The Apes in the Siwalik Fauna were large terrestrial 
creatures, which had advanced far beyond their humble 
ancestor Pvopliopithecus in the Lower Oligocene rocks 
of the Egyptian Faylim. The group contained th§ 
ancestors of the Orang, Chimpanzee, Gorflla and 
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Man. One line led away to the Orang, and another 
led up to the African Simiidse and Man. It is 
possible that the forms which gave rise to the African 
Simiidse included Dryopitliecus and Sivajpitliecus. The 
observations of Keith ( 102 ) and others lead to the 
view that the human stock separated from the Anthro- 
poid stock in the Miocene Period ; and Elliot Smith 
has pointed out that Man separated from the Apes 
as the result of cerebral changes, which enabled him 
to use his hands and voice and to profit by experience. 
The early members of the human stem were unlike 
modern Man, for they probably retained simian characters 
right through the Miocene and part of the Pliocene 
Period. And it is not till we arrive at the early part of 
the Pleistocene Period that true human remains appear. 
Should the fragments of the so-called Java Man {Pithec- 
anthropus erectus) turn out to be human remains of a 
low type we can assign the later part of the Pliocene 
Period as the date of the appearance of Man. Keith 
and others believe that Man assumed his characteristic 
human features in the Pliocene Period. 

After their differentiation from common ancestral 
forms in the Siwalik Eegion the Apes and the ancestors 
of Man became dispersed. The Orang passed to Borneo 
and Sumatra, and the Chimpanzee and Gorilla settled 
down in Africa. They all retained certain constitutional 
resemblances, for the blood of Man and the Apes exhibits 
similar reactions. Changes were induced in their somatic 
features as the result of variations in the functions of 
their ductless glands ; and it is probable that climatic 
and dietetic factors played important parts in inciting 
differer^ces in function. They also exhibit differences in 
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many of their organs because they adopted different 
modes of life. 

From a study of palaeontology we must confess that 
the actual common ancestor of Man and the large Apes 
is still as unknown as it was in Darwin’s day ; and it will 
be long before we can definitely point to it. We are 
unable to say with certainty that any of the Siwalik 
fossils is the common ancestor. But we know that none 
of the existing Apes is in the direct line of Man’s 
descent. 

Man is supreme in the Animal Kingdom. He sur- 
passes the Apes in being bimanous and bipedal, in his 
power of articulate speech and in his complex psycho- 
logy. He has attained this position, while retaining 
many primitive features, in virtue of his large neopallium. 
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<518) Corner, G. Vi, “ Ovulation and Menstruation iu Macaous Bhesus,” 
Contributiom to Embryology^ No. 75 {Extracted from Publication 
No. 332 of the Carnegie Tmtihite, Washington, pp, 76-101). 
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Adapidse, 324 
Air-sacs, 44, 261 
Air-sinuses, 116, 123, 131, 257 
Alouatta, 35, 36, 38, 42, 43, 44 
Anaptomorphidae, 323 
Anthropoid Apes, 2 {see also Gibbon, 
Orang, Chimpanzee and Gorilla) 
Anthropology, 1 

Antliropopithecus {see Chimpanzee) 
Anticlinal vertebra, 19, 42, 53 
Anus, 75 

Aorta, 23, 32, 44, 57, 227, 23S 
Aotus 35, 36, 39, 42 
Artery — 

ascending cervical, 233 
ascending palatine, 229 
ascending pharyngeal, 214, 232 
auricular. 232 
axillary, 23, 234 
brachial, 23, 32, 57, 235 
bronchial, 228 
buccal, 232 
carotid — 
common, 228, 229 
external, 229 

internal, 18, 29, 40, 232, 311 
carpal, 236, 237 
circumflex femoral, 244 
circumflex humeral, 57, 234 
circumflex iliac, 243 
coeliac axis, 240 
coronary, 241 
costo- cervical, 233 
dental, 231, 232 
digital, 237 

epigastric, 234, 243, 244 
facial, 57, 231 
femoral, 23, 243 
gastric, 217, 240, 241 
gluteal, 243 
hsemorrhoidal, 242 
hepatic, 240 
itiac, 242, 243 


1 Artery — continued. 

; infra-orbital, 232 
} innominate, 228 
; intercostal, 233, 234, 238 
internal maxillary, 231 
labial, 231 
i lingual, 57, 230 
{ linguo-faoial, 229 
I lumbar, 240 
j mammary, 233, 234 
I meningeal, 231 
mesenteric, 241, 242 
musculo-phrenic, 234 
obturator, 243, 244 
' occipital, 232 
I occipito-auricular, 229 
' ovarian, 239 
I palatine, 232 
I palmar, 237 
phrenic, 238 
! plantar, 246 
; popliteal, 244 
I pudendal, 243 
I pulmonary, 229 
radial, 236 
renal, 239 
i sacral, 240, 243 
1 saphenous, 52, 57, 246 
scapular, 233 
; splenic, 240 
; subclavian, 228, 233 
submaxillary, 231 
, subscapular, 234 
; suprarenal, 239 
temporal, 231, 232 
thoracica longa, 233 
thoracic axis, 234 
thyroid, 229, 230, 233 
' thyroid axis, 233 
! tibial, 245 
: tonsillar, 232 
ulnar, 237 
uterine, 242 
; vertebral, 233 
' vesical, 242, 243 
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Arytenoid cartilages, 259 
Association centres, 43, 276 
Ateles, 8, 35, 38, 39, 42, 43, 44 
Auditory meatus, 18, 52, 129, 295 
Auditory ossicles, 317 
Auricular muscles, 165 
Aye- Aye (i'ec CJiirumys) 

B 

Binocular vision, 34 
Bladder (gall), 23, 43, 56, 224 
Bladder (urinary), 264 
Blood, 24, 254 
Brachial plexus, 301-303 
BrachyteleSy 35, 36, 38, 43 
Brain (see also Sulci), 24, 33, 45, 58, 
273-293, 322, 332 

C 

Cacujao, 35 

Ojecum. 32, 56, 219, 220, 221 
Oallicebiis, 35, 39, 42 
Callosities, S, 50, 65 
Carpus, 20, 43, 53, 140 
Catarrhini, 47-317 
Oebidio, 35, 38, 41 
CebiLS, 35, 37, 38. 39, 42, 43, 44 
Cercocebiis, 9, 47 
Cercopitbecidae, 47-61 
Cercopithecus^ 47 

Cerebellum, 26, 33, 45, 281, 284, 
288 293 

Cerebrum, 24, 33, 45, 58, 273-293 
Cervical plexus, 299-301 
Cheek-pads, 76 
Cheek pouches. 56, 209 
Chimpanzee, 9, 19, 85-92, 103, 117, 
147, 161-317, 331, 332 
Chin, 76, 103 
ChirogaleiiSy 17 

Chiromys, 8, 10, 15, 17, 22, 24, 25 
ChrysothriXf 48 

Classification, 5, 35, 47, 73, 84, 90, 
101 

Clavicle, 19, 30, 53, 74, 138 
Claws, 8, 38 
Olinoid processes, 115 
Clitoris, 44, 68, 269 
Oolobtcs, 48 

Colon, 22, 32, 43, 56, 219, 220, 221 
Configuration of body, 65, 75, 85, 92 
Corpus callosum, 33, 282 
Cranial capacity, 109, 111, 124, 274 
Cranial cavity, 109. Ill, 124, 274 
Cretaceous period, 321 


Cricoid cartilage, 259 
CynoceplialiLs^ 47 
Cynodontia, 320 
Cynopithec'us^ 47 

Curvature of spine [see Vertebral 
column) 

D 

Dentition (see Teeth) 

Diastema, 52, 145, 147, 14S 
Diet, 5, 13, 47 
Digits, 8 

Distribution, 4, 26, 47, 73, 83, 90, 
101 

DryopitUecus^-k, 170, 329-331 
Ductless glands, 4, 253-254 
Duodenum, 22, 32, 219, 220 

E 

Ears, 13, 37, 76, 85, 92, 93, 315-317 
Endocranial casts, 274 
Endocrine organs, 4, 253-254 
Entoconid, 42 
Entocuueiform (see Tarsus) 
Eoa/>ithroptis^ 134, 274 
Eocene period, 321-326 
Epicondylar foramen, 19, 30, 43, 53 
Epiglottis, 24, 32, 57, 259 
Ethnography, 1 
Ethnology, 1 

Evolution (principles), 318-32U 
Eyes, 9, 13, 33, 50, 75, 315 

F 

Fallopian tubes, 265 
Payum Fauna, 326. 327 
Feet, 13, 26, 38, 51, 68. 78, 88, 93 
Femur, 20, 54, 141 
Fibula, 142 

Flexure Hues, 67, 77, 87, 96 
Flocculus, 24, 46, 285, 288, 290 
Foramen magnum, 109, 115, 122 
Foramen opticum, 30, 106, 113, 120 
Foramen rotundum, 113, 1 19 
Frenal lamella, 211 
Frontal bone in Lemurs, 19 

G 

Galago, 6, 13, 17, 25, 26 
Galeopithecus, 321 
Gibbons, 9, 19, 65-74, 80, 105, 144, 
161-317, 328, 329 ^ 
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Glenoid ca^’ifcv, IS, 29, 108, 114, 
122, 130 

Gorilla, 3, 92.103, 125, 148, 161-317, 
332 

H. 

Habits, 13, 26, 35, 47, 69, SO, 8S, 100 
Hair, 7, 13, 17, 29, 38, 48, 50, 69, 78, 
92, 99 

Hallux (sctf Feet) 

Hands, 13, 26, 38, 51, 65, 77, 87, 95 
jSapalemur^ 8 

Hapalidffi, 35, 38, 39, 40, 42 
Heart, 23, 44, 56, 227 
Somunciilus, 323 
Humerus, 19, 30, 43, 53, 139 
Hylobates (see Gibbons) 

Hypocone, 41 
Hypoconidj 42 
Hypoconulid, 42 

I, J, K 

ludrisidte, 18, 25 
Inferior orbital fissure, lOti 
Infra-orbital foramen, 106, 113,120, 
127 

Insectivores, 321 

Insula, 59, 278, 279, 281, 283, 287, 
2S9, 292 

Ischial callosities, S 60, 65 
Joints, 151-160 
ankle, 158 
elbow, 155 
hip, 156 
knee, 156 
pelvic, 153 
shoulder, 164 
spinal, 151 

temporo-maxillary, 151 
wrist, 155 

Kidney, 24, 32, 44, 5S, 264 

L 

Labia majora, 32, 58, 268 
Lachrymal hamulus, 106, 112, 120, 
127 

Lachrymo -ethmoidal suture, 106, 
112, 120, 127 
Lagothrix, 35, 38, 39, 44 
Larynx, 24, 57, 257-262 
Lemuroidea, 9, 10, 13 26, 36, 39, 40, 
41, 45, 55. 60, 61, 321-323 
Ligaments (see Joints) 

Ligamentum nuchse, 135 




Lips, 32, 86, 209 

Liver, 23, 43, 56, 224, 225, 22G 

Lorises, 8, 10, 13, 17, 23, 25, 26, 45 

Lumbar plexus, 305-308 

Lungs, 32, 57, 262 

Lymphatic system, 252, 253 

M 

Maeacus^ 47 

Mammary glands, 8, 29, 50, 69, 78, 
100 

Man, 1, 2, 4, 6, 7, 9, 19, 21, 23. 33, 
61, 66, 76, 78. 88, 89, 90, 92, 
93, 96, 98. 103, 116, 117, 121, 
124-126, 129, 130, 132-136, 138- 
140, 142-144, 147, 150, 151, 163- 
158, 160, 161, 163-173, 177-187, 
190-192, 200-203, 208-224, 227, 
229, 231-240, 243-256, 259, 260, 
264-282, 293-299, 302-305, 312- 
317, 330-333 

Mandible, 40, 109, 116, 124, 131, 
324-330 

Marmosets, 8, 35 
Jlegaladapis, 324, 

Menstruation, 269, 270 
Mesentery, 9, 221, 222 
Metacone” 41 
Metaconid, 42 
Jlicrochfsrics, 325 
Jlidas^ 43 

Miocene period, 327-332 

Mouth, 209 

Muscle 

abductor hallucis, 203 
abductor minimi digiti, ISS, 203, 
abductor pollicis, 189 
accessorius, 204 
adductor brevis, 197 
adductor hallucis, 206 
adductor longus, 196 
adductor magnus, 197 
adductor pollicis, 189 
anconeus, 185 
arytenoideus, 260 
auricular, 165 
biceps brachii, 21, 184 
biceps femoris, 21, 31, 55, 19S 
biventer cervicis, 180 
brachialis anticus, 184 
buccinator, 163 
complexus, 180 
constrictors of pharynx, 172 
contrahentes, 190 
coraco-brachialis, 21, 184 
crico-arytenoid, 260 
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IMusclo — continued. 
crico- thyroid, 260 
deltoid, 21, 31. 55, 182 
diaphragm, 206 
digastric, 21, 31, 54, 168 
dorso-epitroohlearis, 21, 31, 55, 
185 

erector spinse (see Sacro-spinalis) 

I extensor brevis digitorum, 200 
extensor carpi radialis, 190 
extensor communis digitorum, 
190 

extensor hallucis, 199 
extensor indicis, 191 
extensor longus digitorum, 199 
extensor minimi digiti, 190 
extensores pollicis, 191 
flexor carpi radialis, 185, 186 
flexor carpi ulnaris, 186 
flexor digitorum brevis, 22, 204 
flexor digitorum longus, 22, 55, 
202 

flexor digitorum profundus, 187 
flexor digitorum sublimis, 186 
flexor minimi digiti brevis, 188, 
205 

flexores hallucis, 22, 55, 202, 204 

flexores pollicis, 186, 189 

frontalis, 161 

gastrocnemius, 201 

gemolli, 195 

genioidei, 171 

glutei, 21, 31, 55, 193 

gracilis, 197 

hyoglossus, 172 

iliacus, 192 

ilio-costalis, 178 

ilio-psoas, 192 

incisivi, 165 

infraspinatus, 183 

interossoi, 191, 205 

labial, 163 

latissimus dorsi, 21, 31, 55, 174 
levator anguli scapulae, 175 
levator palpebrce, 315 
longissimus, 178, 179 
longus colli, 180 
lumbricales, 187, 204 
massetec, 166 
multifl-dus, 180 
mylo-hyoid, 171 
obliqui abdominis, 206 
obliqui capitis, 180 
obliqui oculi, 315 
obturatores, 196 
occipitalis, 161 
omo-hyoid, 168 


Muscle— 

omo-trachelian, 66, 

opponens minimi digiti, 189, 205 

opponens pollicis, 189 

orbicularis oculi, 161 

orbicularis oris, 165 

palatine, 173 

palmaris brevis, 188 

palmaris longus, 185 

pectineus, 198 

pectoral, 31, 54, 181 

peronei, 55, 200 

plantaris, 22, 31, 55, 201 

platysma, 20, 30, 54, 161 

popliteus, 201 

prevertebral, 180 

pronators, 185 

psoas, 192 

pterygoid, 166 

pyramidalis, 208 

quadratus femoris, 195 

quadratus labii, 163 

quadratus lumborum, 206 

quadratus plantae [see Accessorius) 

quadriceps femoris, 196 

rectus abdominis, 208 

rectus capitis, 180, 181 

rectus femoris, 196 

rectus oculi, 315 

rhomboideus, 20, 176 

risorius, 162 

sacro-spinalis, 177 

sartorius, 195 

scaloni, 173 

scansorius, 55, 193 

semimembranosus, 199 

semispinalis, ISO 

semitendinosus, 198 

serrati, 176, 183 

soleus, 22, 31, 55, 201 

sphincter colli, 20, 30, 54 

spinalis, 178 

splenius, 176 

sterno-hyoid, 170 

sterno-mastoid, 20, 31, 54, 168 

sterno-thyroid, 170 

stylo-glossus, 172 

stylo -hyoid, 171 

stylo -pharyngeus, 173 

subclavius, 182 

subscapular is, 183 

supinatores, 190 

supraspinatus, 183 

temporal, 166 

tensor fasciae femoris, 194 

tensor palati, 173 

teres, 183 • 
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Muscle— 

thyro-aryteuoid, 260 
tbyro-hyoid, 260 
tibialis, 22, 31, 199, 202 
tuiigicus, 166 

transversalis abdominis, 207 
trapezius, 20, 31, 174 
triangularis, 163 
triceps, 55, 185 
vasti, 196 
zygomatici, 163 

N 

17ails, S, 15, 3S, 66, 77 
Nanno^ithc^v, 325 
Nares, 39, 106, 113, 120, 127 
jSTasal bones, 120, 1*27 
Nasal duct, IS, 29, 39, 52, 106, 113, 
257, 324, 325 
Nasal meatuses, 257 
Nasal septum, 36, IIG, 257 
Nasal spines, 106, 108, 11*3, 114, 120, 
122, 128 
NasaliSf 48 
Neck, 78 
Kccroleniur, 325 
Neopallium, 60. 275-277, 333 
Nerves — 

abduceus, *294 
accessorv, 29S 
anterior thoracic, 363 
buccal, 295, 296 
cardiac, *297, 311, 31*2 
chorda tympani, 294 
ciliary, 294 
circumflex, 305 
cutaneous, 305 
desceudeus hypoglossi, 299 
facial, 294 

femoral (anterior crural), SOS 
gastric, 217 
geni to -crural. 308 
glosso-pharyngeal, 296 
gluteal, 309 
hypoglossal, 299 
ilio-hypogastric, 308 
ilio-inguinal, 30S 
infra- orbital. 162 
iutercosto-humeral, 305 
lachrymal, 294 
laryngeal, 297 
lateral cutaneous, 308 
lingual, 167 
long thoracic, 303 
lumbo-sacral cord, 307, 308 
^axillary, 293, 294 


N erves —coiitin mCt. 
median, *804 
musculo- cutaneous, 305 
musculo-spiral, 305 
nasal, 294 
obturator, 308 
oculo- motor, 293 
olfactory, 257, 293 
optic, *293 
peroneal, 309 
phrenic, 301 
plantar, 310 
pudendal, 310 
pulmonary, 297, 313 
radial, 305 
sciatic, 309 
splanchnic, 312 
subscapular, 304 
supraclavicular, 300 
suprascapular, 303 
sympathetic, 310-314 
tibial, 309 

trigeminal, 293, 294 
ulnar, 304 
vagus, 296-298 
Nose, 76, 85, 93 
Nostrils. 35, 50 
Notharctidse, 322 

0 

Occipital condyles (see Skull) 
Oligocene period. 326, 327 
Omoniiis, 323 

Orang-Outan, 9, 75-84, 110, 14G, 
161-317 

Qrbjts, IS, 29, 39, 106, 112, 119, 126 
Os calcis, 20. 30, 143, 144 
Os centrale, 20, 30, 43. 141 
Os penis, 32, 44, 58 
Ovary, 265 

r 

Pads, 7, 1C, 27, 51, 67 
Pal{popifhec?{fi, 103, 331 
Pala^osimia^ 331 

Palate, IS, 29, 40, 55, 108, 114,121, 
1*29, 209, 210 
Paleocene period, 321 
Pancreas, 25, 220 

Papillary ridges, 7, IG, 27, 51 , 67, 77. 
87, 97 

Paracone, 41 

Paraflocoulus, 33, 46, 285, 2SS, 290, 
293 

ParapWiecJis, 326, 327 
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Parotid gland, 222. 223 
Pelvis, 19, 30, 43, 53, 13G 
PelycoduSy 322 
Penis, 24, 44, 270, 271 
Pericardium, 227 
Peritoneum, 221, 222 
Perodicticusy 8, 15 
ij Petrosal fossa, 40, 109 
Pharynx, 214, 215 
Pitheciay 35, 39, 43, 45 
Placenta, 60, 270 
Platyrrhini, 35-46 
, Plexus— a 

brachial, 301 ^ 

cardiac, 312, 313 
cervical, 299 
gulifi, 297 

lumbar and sacral, 305 
pulmonary, 313 
solar, 814 

Pliocene period, 332 
Pliopitliecus, 327-329 
Post-orbital bar, 18 
Potto, 8, 15, 26 
Primates, 6 
Process — 

Eustachian, 109 
mastoid, 108, 115, 122, 130 
styloid, 109, 115, 122, 130 
vaginal, 115, 122, 130 
PropliopitlieciiSy 327 
Prostate, 58, 272 
Protocone, 41 
Protooonid, 42 
Psychology, 290 
Pterion, 18, 29, 108, 113, 121 
Pterygoid plates, 109, 114 

R, S 

Radius and ulna, 139 
Rectum, 219 
Rhmojpitliecus, 48 
Ribs, 138 

Sacrum {see Pelvis), 

Sawiiris, 35 

Salivary glands, 56, 222, 223, 224 
Scapula, 139 
Scrotum, 44, 271 
SemiiopithecuSy 48 
Simia (see Orang) 

Simian shelf, 116, 125 
Simognathism, 110 
SivapitJiecuSy 331 
Siwalik Fauna, 331, 333 
Skull, 17, 29, 39, 52, 75, 104-134, 
323-331 
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Spermatozoa, 272 

Bpheno-maxillarv fissure, 13, 108, 
120 

Spleen, 253 

Sternum, 19, 30, 43, 53, 138 
Stomach, 9, 22, 32, 43, 56, 216, 217, 
218 

Sublingua, 9 also Tongue) 
Sublingual gland, 223 
Submaxillary gland, 222, 223 
Sulci— 

calcarine, 25, 45, 60, 280, 283, 237, 
293 

calloso-marginal, 26, 45, 60, 280, 
284, 290 

central, 25, 45, 58, 282, 285, 238, 
290 

collateral, 45, 60, 284, 288, 290, 293 
f ronto-orbital, 284, 287, 289, 292 
intraparietal, 25, 46, 59, 282, 2S7, 
289 

lunate (see Simian sulcus), 
occipital, 59, 280, 283, 287, 289 
orbital, 58, 284, 289, 292 
parallel, 25, 45, 59, 283, 289 
parieto- occipital, 279, 283, 287, 
289 

post-central, 282, 292 
post-lateral, 25 

precentral, 45, 58, 285, 288, 290 
rectus, 25, 45, 282, 290 
simian, 280, 283, 287, 289, 292 
I superior limiting, 283, 287, 289, 
292 

I Sylvian, 25, 45, 59, 279, 283, 292 
. Supra-orbital crests, 112, 119 
, Suprarenal capsules, 253 
j SymphalanguSy 73 

T 

Tail, 8, 13, 35, 38, 65 
Tarsioidea, 8, 9, 26-34, 40, 60, 61, 
321-323, 325, 326-328, 330 

TflifSTliS 1^3 

Teeth, *18, 30, 40, 62, 144-150, 321, 
322 

Temporal ridges, 128 
Testis, 9, 24, 32, 271 
, TetoniuSy 323 
TheropitliecicSy 48 
I Thorax, 138 
Thymus gland, 253 
i Thyroid cartilage, 257 
Thyroid gland, 253 
Tibia, 142 

Tongue, 22, 32, 43, 55, 210-.214^ 
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Trachea, 24, 57, 202 
Tupaiidfe, 321 
Turbinate bones, 25' 

Tvmpanic bulla? and annulus, IS, j 
29. 40, 52, 109 I 


TJiiita)nu>iy 323 
Umbilicus, 7S, 100 
Urethra. 24 

Uterus, 9, 24, 32, 5S, 267 
Uvula, 210 
Vagina, 68, 267 
Variations, 3 
Vas deferens, 272 
Veins — 
axillary, 251 
azygos, 249 
basilic, 251 


XQm&^cotitinned. 
brachial, 251 
caval, 249, 250 
cephalic, 251 
facial, 246 
innominate, 248 
jugular, 248 
portal, 249 
saphenous, 251 
subclavian, 251 
Vermiform appendix, 32, 53, 219, 
220, 221 

Vertebral column, 19, 30, 42, 53, 
i 134 

> Vesiculje seminales, 24, 58, 292 
1 Vibrissaa, 17, 28, 60 
' Vocal cords, 260 
Voice, 69 
Washakius, 323 
Zygoma, 108, 114, 121, 129 
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